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! INTRODUCTION

This report describes the results of converting the 1977 ROBIN* program

written for the UNIVAC 1108 computer (36 bit) to a ROBIN program written

for the Interdata 7/32 computer (32 bit).

In making the conversion, it was necessary to reduce the physical

size of the resulting object program and limit the number of input/output

units used by ROBIN because of the limited memory of the Interdata

computer (128,000 bytes) and limited input/output units (1 magnetic

tape unit).

A flow chart for each ROBIN subroutine was made and is included so

that any unnecessary calculations or programs could be eliminated. The

results of these flow charts indicate that the subroutine LEGNDR, which

is a very large program, (35,000 bytes) can be replaced by data statements

for the cubic coefficients PXY1(51), PXY2(35), and PZ2(21). These coef-

ficient values are fixed and do not change during the calculations. Since

the linear coefficients change- during the flight, a new program LINEAR was

written to compute the values of PZl for points from 19 to 51.

All data in the subroutines DRAGT and ATMOS have been converted

from floating numbers (full word) to half word integers. This procedure

reduces by about half the size of these two programs.

Comparative results between the 1108 and Interdata ROBIN programs

are included for benchmark data taken from an FPS-16 radar track of a

sphere. This data is contained ona unilog tape library locator number

Y388 at White Sands Missile Range.

*For a detailed description see references 1 and 2.



I. DESCRIPTION OF PROGRAMS

This section discusses each subroutine and program used by the

Interdata system and the UNIVAC 1108 system. Due to the different

requirements of the systems some routines are different. The following

notation will be observed for all routines:

* Denotes calling argument for the Interdata program

** This program is not used by the Interdata system

*** This program is not used by the 1108 system.

A. ROBIN Program

ATMOS (HI,T,RHOO)

This program is sent an altitude, HI, (meters) and

returns Temperature, T, (degree Kelvin) and density, RHOO.

These returned data are found by interpolating into

data tables cdrresponding to the 1976 standard atmosphere.

CONTROL (GS,N2MID,KSW2,KSW,IPGE,TY)

Subroutine used to control the calculation of the

theoretical trajectory and bias correction values.

CORRS (N,A,M,B,C2,IS)

Subroutine that calculates a correlation value

based on the filter coefficients. This constant is used

by the subroutine DEV to compute the RMS noise error.

61~i



DECALT (JCNT,$,$) - (JCNT,IFLAG1)*

Subroutine reads radar data until there are 5 con-

secutive decreasing altitudes then selects the next data

point corresponding to an even second of time as the initial

trajectory point.

DEV (VRHO,VWX,VWY,VPRHOOO)

Subroutine that calculates the RMS error associated

with the winds, pressures, and densities.

DRAGT (CD,AMC,RE,IY,IPGE,$) - (CD,AMC,RE,IFLAG)*

This subroutine is sent a Mach number (AMC), a Reynolds

number (RE), from these data a three dimensional table

look-up is performed to find the corresponding coefficient

of drag (CD).

DRIVE***

Main program used to read unilog tape and writes this

data to unit 14 via calls to RTDATA.

DRVT (K,TEMP,RE,AMC,CD,DENTT,HI,LLL)

Subroutine calculates Reynolds number and Mach number

'I based on velocity calculations and temperature and density

data from subroutine ATMOS. The drag coefficient is then

obtained from subroutine DRAGT.

FITON

Subroutine called by ROBIN and TROBIN to calculate

smoothed velocity points by fitting a Legendre polynomial

to the raw positional points. Acceleration fits are done

7



in ROBIN and TROBIN themselves. FITON2 is an entry point

within FITON and is used when the number of points for X and

Y smoothing is less than the number of points for Z smoothing.

INTER (INTERP,Z2,Z3,IY,IPGE,STALT)

Subroutine that interpolates the one second data

calculated by ROBIN for altitude increments of either 200

meters (INTERP # 2) or 1000 meters (INTERP = 2).

LEGNDR (NPTS,MPWR,CF,CFSQ,CFI,CF2,NDER)**

Subroutine called by SINGLE to calculate Legendre

polynw. ial filter coefficients for degrees up to 10 and

up to 100 points. For both the January 78 and September

79 ROBIN programs, the cubic coefficients PXYI(51), PXY2(35)

and PZ2(21) are fixed. Since these values never change

they are stored as data statements in the Interdata program.

Since the linear coefficients PZl do change they are

calculated by subroutine LINEAR in the Interdata program.

This approach saves 32,000 bytes of storage.

LINEAR (NPTS)***

Subroutine only used by the Interdata program to

calculate the linear filter coefficients PZl. See descrip-

tion under LEGNDR.

READPT(IX,ICNT,T,S1,S2,S3,$,$)**

Subroutine that returns a single data point of T,X,Y

and Z at one tenth second intervals. Program reads data

from an array generated by subroutine READ1.

8
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READ (IX,D,N,JSTAT)**

Subroutine Reads edited X,Y,Z and T data from unit 15

into a 24 point array.

REAVG (ICNT,$,$) - (ICNT,IFLAG3)*

This subroutine obtains 5 one tenth second data points

from READPT and returns the average to the calling program.

This program in the Interdata system replaces subroutine

READPT and READ1.

REAVGT ($) - (IFLAG4)*

Subroutine reads the theoretical trajectory data from

unit 3 and returns a five point average. For the Interdata

program the theoretical data is obtained by a call to sub-

routine THEOT.

ROBIN

Main program controls all subroutines to obtain total

ROBIN output. Specific task is to calculate from actual

positional radar data, winds, temperature, pressure and

density and then add bias correction terms from theoretical

trajectory to produce final data output.

RTDATA**

Subroutine reads one data point from the data buffer

produced by reading a unilog tape. The actual read is per-

formed by 1108 library subroutine TAPIO.

SINGLE (IDEGl,NPTFTI,CPl,CVl,CAl)**

'I Subroutine normalizes the filter coefficients generated

by subroutine LEGNDR.

9 i



SLIDE (IB,ICNT,$,$) - (IB,ICNTIFLAG5)*

Subroutine shifts the data in the raw data array

by one second. That is two data points (oldest time)

are shifted out the top and two new data points (most

recent time) are shifted into the bottom. New data is

obtained from REAVG.

SLIDET (IB,$) - (IB,IFLAG6)**

Subroutine shifts the data in the theoretical raw

data array by one second. Two data points are shifted out

the top and new data points are shifted into the bottom.

New theoretical data is obtained from REAVGT.

TAB (ESALT,IY)

Subroutine prints a table of amplitude ratios for

both density and wind.

TABLE**

Subroutine reads from unit 7 the biases generated by

the theoretical trajectory and stores these bias terms

in a bias array. In the Interdata program the bias terms

are placed directly into the bias array as they are

calculated by TROBIN.

THEOT

Subroutine calculates a theoretical trajectory based on

the starting point apogee of position, velocity and accel-

eration and falling of the sphere thru the standard atmosphere

with zero winds. The differences between the winds, temper-

10



atures, etc. found by TROBIN, based on the theoretical

trajectory, and data from the standard atmosphere tables

produce the bias correction terms. The program for the

1108 system writes the trajectory data to unit 3. The

program for the Interdata system returns the next calculated

point to the calling program.

TIFALL (HI,TFT,IFT,ZVM,HI2,COLAPS,IPGE,IY)

Subroutine makes an inflation check of a sphere based

on the time of fall thru the various layers.

TIFAL2 (HI,TFT,IFT,ZVM,HI2,COLAPS,IPGE,IY)

This subroutine makes the same check as in TIFALL

except for a sphere of density .115 or .165.

TROBIN (GS,N2MID,KSW2,KSW,IPGE,IY)

Subroutine uses theoretical trajectory data to compute

density, temperature, winds, etc. For the 1108 system,

trajectory data is'read from unit 3 and the results written

to unit 7. For the Interdata system, the data is obtained

by successive calls to THEOT and the resulting calculations from

TROBIN are put directly into the bias arrays.

WANGLE (THETA,WE,WN)

Subroutine uses east wind (WE), and wind (WN) components

and returns polar north direction (THETA).

B. Data Editing Program

The subroutines and programs described here are not

incorporated into the Interdata program because they would

11



need to be changed to accommodate data produced by sphere

track from a modified Nike Hercules radar. Since the radar

has not been modified to track a sphere, nothing has been

done to the editing programs except to better document

their purpose.

PMR

Main program copies the data tape onto a temporary

file and in the process edits out some systematic dropouts.

Also prints a list of the data at 1-second intervals.

AO

Main .roguam calls the editing routines via subroutine

MAIN and then calls the main data reduction program ROBIN.

MAIN

Subroutine reads the variables IDCHECK and TSTART,

writes them on the oucput and then calls subroutine MDECK

to perform the editing.

MDECK

Subroutine edits data points by discarding those

points which do not meet the tolerance requirements. Data

thus rejected is replaced by interpolating between good data

points.

READST (NT)

Subroutine searches for the first record label on unit

NT. Resultant parameters for the record are written to unit 6.

12



READTT (NT,TI,SI,S2,S3,NA,NCT,NF1,*,*)

Entry point within READST. Reads data from unit 14

until a data point with start time is encountered. Consecutive

data points are returned to calling program.

WRTAPE (NA,HT1,HS1,HS2,HS3,M)

Subroutine writes edited data for input to the ROBIN

program to unit 15. The individual points are packed into

a 96-word record before being written to unit 15.

A ~ ~~~~~13............



I. COMPARISON UF INTERDATA AND UNIVAC OUTPJTS

The wind outputs from the Interdata and UNIVAC systems for the bench-

mark data is compared in Figure 1. This Figure is a graph of the east-

west and north-south wind components at 1-kilometer intervals beginning

at 98 km and ending at 36 km. Visual comparison of the data shows that

the maximum error is I m/s in the N-S wind and no difference for the

E-W wind.

The pressure, temperature, and density outputs were not compared

graphically because o' the large dynamic changes that occur in these

variables. However, Table 1 contains the actual pressure, temperature

and density that was calculated by the two systems at the altitudes

indicated.

In comparing pressure, the maximum percentage error was 0.12%

which occurred at 81 km. This percentage error is calculated by use of

the following equation:

percentage error (ABS(PUNIVAC - PINTERDATA)) x 100
PINTERDATA

The nominal error for pressure data calculated for altitudes less than 76 k

is less than .06%.

The maximum error in temperature is 1 degree. This 1-degree

error occurs because only whole numbers are printed on the output.

Internally the error would be approximately the same as for the pressure

data. The maximum density percentage error is 0.33% which occurred at

91 km. The nominal error for density data for altitudes less than

83 km is less than .06%.

In all cases the maximum error from Table 1 is due to the fact

that output printed did not contain enough significant digits. Using

14
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Table I. Pressure, Temperature and Density Comparison of UNIVAC 
and

Interdsta Outputs Utilizing Benchmark Input Data.

Altitude Pressure (MB) Temperature (Deg K) Density (G/M
3)

Interdata UNIVAC Interdata UNIVAC Interdata UNIVAC

98 .00038 .O000i 184 184 .00072 .00072

97 .00046 .00046 176 176 .00091 .00091

96 .00056 .00056 170 171 .00114 .00114

95 .00068 .00069 165 166 .00144 .00144

94 .00084 .00084 163 164 .00179 .00179

93 .00103 .00103 164 165 .00218 .00218

92 .00126 .00126 170 171 .00257 .00256

91 .00152 .00152 178 178 .00297 .00296

90 .00182 .00182 186 186 .00340 .00339

Z.0216 .00216 192 193 .00390 .00389

88 .90255 .00255 197 298 .00450 .00449

E7 .00302 .00:02 201 201 .00523 .00522

86 .00356 .00356 202 202 .00613 .00613

j .00421 .U0U21 202 202 .00725 .00724

84 .00497 .00497 199 199 .00867 .00866

83 .00588 .00588 198 198 .01033 .01033

82 .00697 .00696 195 196 .01238 .01238

81 .00827 .U0826 192 192 .01496 .01496

80 .00984 .00983 189 189 .01806 .01806

79 .01172 .01L71 188 188 .02162 .02162

78 .01396 .01395 189 189 .02571 .02571

77 .01662 .01661 190 190 .03039 .03039

76 .01976 .01976 192 192 .03579 .03579

75 .02347 .02341 i95 194 .04193 .04194

74 .02782 .02781 198 198 .04887 .04888

73 .03289 .03290 202 :22 .05662 .05664

72 .03874 .01874 206 205 .06549 .06553

71 .04549 .04549 210 210 .07517 .07524

70 .05321 .05323 215 215 .08583 .08594

.06199 .06202 220 220 .09776 .09889

68 .07202 .07206 223 225 .11130 .11135

67 .08345 .08350 229 229 .12678 .12675

66 .09629 .09630 239 239 .14030 .14014

65 .11062 .11065 241 241 .15944 .15943

64 .12697 .12702 242 242 .18228 .18224

t,3 .14573 .14574 245 245 .20676 .20672

62 .16677 .16679 250 250 .23183 .23174

61 .19047 .19048 254 254 .26049 .26045

60 .21634 .21675 254 255 .29480 .29'f)-,

59 .24526 .24510 259 259 .32907 .32891

58 .27898 .27881 261 261 .37222 .37204

16



Table 1. Pressure, Temperature and Density Comparison of UNIVAC and
Interdata Outputs Utilizing Benchmark Input Data (Continued).

Altitude Pressure (MB) Temperature (Deg K) Density (GIN
3

(ka)

Interdata UNIVAC Interdata UNIVAC Interdato UNIVAC

57 .31647 .31628 269 269 .40968 .40950

56 .35816 .35795 269 269 .46217 .46191

55 .40574 .40550 267 267 .52765 .52736

54 .46019 .45992 263 263 .60848 .60816

53 .52233 .52203 262 264 .68707 .68666

52 .59285 .59253 265 265 .77830 .77794

51 .67338 .67301 263 263 .89124 .89088

50 .76436 .76394 262 262 1.01524 1.01472

45 1.44703 1.44631 263 263 1.91085 1.90950

40 2.78673 2.78544 248 248 3.90425 3.90476

35 5.52564 5.52335 235 235 8.17073 8.16482

30 11.40067 11.39648 226 226 17.53932 17.51721

25.140 28.56268 28.56044 140 140 70.91200 70.90540

17
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data where 5 (32 bit floating point accuracy) or more digits are printed,

the error was less than .06%. Thus, the internal error is less than .06%

in all cases.

The total execution time for calculating and printing the total

output was 26 minutes. Part of the total output is included from the

initial height to an altitude of 50 km.

18
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III. CONCLUSION

The conversion of the ROBIN program from the UNIVAC 1108 system to

the Interdata 7/32 system has been accomplished. The resultant outputs

agree to within 1 m/s on winds and .06% on pressure, temperature and

density.

The coefficients for Legendre polynomial smoothing can be stored

in a data table, thus, saving 32,000 bytes of storage. However, in

storing the coefficients in a data table, there must be 4 corrections

made in the FORTRAN source code.

The code changes must be made in ROBIN and TROBIN as indicated below.

ROBIN

Line 209 NEND = N2ST + NZ2

Change to NEND = N2ST + NZ2 - 1

Line 216 NEND = NXY2 + N2ST

Change to NEND = NXY2 + N2ST -1

TROBIN

Line 37 NEND =N2ST + NZ2

Change to NEND = N2ST + NZ2 - 1

Line 44 NEND = NXY2 + N2ST

Change to NEND = NXY2 + N25T - 1

Without these changes one non-existent data point is smoothed by

a non-existent coefficient. In the present UNIVAC program the non-

existent coefficient is set to zero, thus the added smoothed point

value is zero and does not change the filtered output. By storing the

filter coefficients in a table, the non-existent coefficient is not zero

and a large error occurs in the filtered output.

29
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The same smoothing is done in FITON but the correct code exists as

indicated.

FITON

Line 16 NEND - NZ1 + NlST - 1

Line 28 NEND - NXYI + N1ST - 1

The program will yield accurate results on the Interdata system.

When data from the Nike radar is obtained, further programs would be

required to edit the raw data before running the program.

30
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IV. FLOWCHARTS

UNIVAC 1108 GENERAL DATA FLOW

START

\RE 111 UNIT 15
X y FRO

AlAND T

HAS THEN0NO SPHERE
BEGUN
FALLING?

YES

fCOMPUTEE THEORETICALFRO
RAJECTORY DATA tPOIUT

7

THEORETICAL
TORE (!N UNIT 3
TRAJECTORY
DATA POINT

IS THE
NO ALTITUDE

LESS THAN
55 lot?

YES

S
READ FROM UNIT 3FROM
THEORETICAL

ECTO
FORETI

TRAJECTORY
T L POI,IDA _ NDATA POINT

ETICAL
WINDSTEMPERATURE,
AND DENSITY DATA

I&
TORE ON UNIT 77
THEORETICAL WINDS,
TH E *A NDS,
TEMPERATURE XID
TEMPERATURE, 

AUD

STO 

EO 

0 
TI 

UN 

T

\DENSITY DATA
C 

L 

W

DENSITY 

"A""
JTI

'NO IS THE
LAST ALTITUDE

AC
RE CHED
YET?

YES
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T

UNIVAC 1108 GENERAL DATA FLOW

READ FROM UNIT 7
RE kD R 

7
THEORETICAL WINDS,

RE 
AN

THEORF 

AI'
E lp Ep_%T-

F , 0" UNI INDS'TEMPERATURE, AND
DE SITY DATA
DENSITY DDATA

COMPUTE BIAS VALUES
FROM THE STANDARD
A'71-toSHERE 'UND
STOILE THLM IN 'ME
BIAS ARRAYS

NO IS THE
LAST ALTITUDE

REACHED
YET?

YES

READ FRO:l L: -'T 15
Y, Z, and T

WRITE ON OUTPUT
WINDS' E eM

T -!F %TURJE,
%AND DENSITY DATA

CALCULATE WINDS,
TEMPERATURE, )alDLCUL 

*' r 
NDS'

TE'lPERATU
DENSITY ANDWREN

HE
ID

SUBTRACT THE BIAS

IS ALL
N04

THE DATA
PROCESSED?

Y LS

STOP

3 2



INTERDATA 7-32 CGE21R DATA FLOW

O TH S TERTICLTAETR

USETl~FITERDPHEORETI

THO FIALWINSGEPEAE

[ OUN THE THEORETICAL DTRA,

COSETE FITEREADVLEFO THEORT

STANDARD ATMOSPHERE An
STORE THEM IN4 THE BIAS ARRAY

33TH



INTZRDATA 7-32 GENERAL DATA FLOW

WRITE NRO OUT I

AND D ND DTA

DEST ALL

NO TILE DATA
PROCESSED?

YES

iTOP

3 4



FLOWCHIART FOR MAIN PROGRAM ROBIN-1.

REDTHE LIM1ITS
FROM UNIT5

CALL SINGLE AND
GET LEGENDRE

FCOEFFICIENTS

ES TABLISH MIDPOINTS

F ARAY

COMPUTE AND
ET CONSTANTS

WRITE ALL INFORMATION
THAT WE: HAVE RECEIVED
FROM UNIT 5

READ IDD AND COMP'ARE
WITH ID IF THEY ARE
NOT EQUAL, STOP. IF
THEY ARE :;TN

ESTABLISH CONSTANTS
* AND. SET VARIABLES

SET IPGE - 6 AND
CALCULATE CONVERSION
FACTORS

CALL CORRS TICE

CORRECTION FCTOR

fADO CONVERSION
FACTOR AND CORRECTION
FACTORS

A
1.2

S 35



FW .LRT FOR %LAIN jXiuiAM iRu;1f - 1.2

INITIALIZE ALL TI.ME-
OF-FALL TEST VALUES
TO ZERO

DErER2IINE 1,11ICH
MASS BALLOON IS

S-F'OND RETLIFI CALL DECAL!, RETUR'S1

AI.T.1,;ES zESFIUNDTHIRD RETURN

CAL RF, -N SECOND EUI

STOP KSW = 1

IF IL2 0. CALL
CONTRL AND START
THE TH!EORE1TICAL
CALCULATICK.S. IF
IFLAGB $ 0, THEN

CONTI::LS AND SET
* TFLA GB = I

CALL FIToN AND SECOND RETUR1.

1;iIRD 
RTRZ

F CRECULA.O

1.26



FLO;ChARr FOR MAIN PO(;i~A I~i3la 1;

1.31

CALL EITHER TIFALL

OR TIFAL2 DEPENDING

ON WHAT MASS OF

BALLOON I1S USED

SECOND RETURN DRBASTT E AU COMPUTE

BEOY RETURNRETCA

SURUIE

37



FLuWCH,\Rf FOR MLIN pFRucRAi~v ROBIN -1.4

C
.4

NITIALIZE BIAS

VALUES TO ZERO

IF ALTITUDE !S YE

LESS TH-A: 60 KM\1_

DEPENDING ON >LLCI
NUME BN IIAS
MACHt NUNRER'I

COMPUTE TIME,
ENSITY, AND WIND

BIAS INCREMENTS

COMPUTE TINE,
DENSITY, AND WIN"D

CORRECTION FACTORS,
COMPUTE WIN;D AND
CALL WANGL WHI1CH

RLETUR NS A DIRECTION

Iw " - l- - *-



r

FLOWCHART FOR MAIN PRUG W-l itOllLN 1.5

E
1.5

YES
IF HI GREATER

B S 1(1
THAN BIASHIM

NO
YES IF INTERP - 0, WRITE

IF INTEELI 2 ALT.TRliOMGSPl,%IB,
WE, WN ON UNIT 10
IF NOT. CONTINUE

NO SET ISW - 2

WRITE 'E

(HRMITlIS'EC)
NALTITU E Z2, Z3/ 

YES

F INTERP - 2

NO

INCRF-MENT IPGE
AND 'WRITE COMPUTED
DATA

INCREMENT ICD

lIF ICD I S 
LESS THAN

OR EQUAL To 5 , CONTINUE

I F NOT, SET 
ICD 1 AND

ISW = I

SHIFT MEDPOINT
POSITIONS AND VELOCITIES
ONE PLACE TO THE RIGHT

ICALL FI ToN AND SECOND RETURN

SLIDE TO GET
NEW VALUES 

THIRD PETURN-6 I IH

1.6

39



FLO~.hRAAT FOR :L\L t% C~. ROBIN 1 .6

1.2' 1.6

ALNDID TIALATMODOIN
IS~I ATETE ATDHANHl

TOLU S50 S0ECONDS

VEWRITE A~RA EONDE

mlipOINTO ROBFIN1 5

YES R ECALCWRITE CONVEU N 10 TR CAG LMT

AD CLLAPRSE ALTITUE ORCIN ADRCL

LF CTOR SSTOP

IV -
40ED



FLOWCHART FOR SUBROUTINE ATMOS -2.1

FIND TABLE
INDEX FOR
HEIGHT

'FROM INDEX VALUE,
INTERPOLATE VALUES
IN STANDARD ATUOSPHERE
TABLES, TO GET
TE.MPERATURE AND
DENSITY FOR HEIGHT

RETURN

41



FLOWCHART FOR SUBROUTINE BLIWAT -3.1

DATA VARIABLESI

4 2



FLOWCHART FOR SUBXROUT1NL CO:JTRUL -. ,

SET POSITION EQUAL

TO NZ1 MIDPOINT FOR
X,Y, AND Z

: I

FIND LINE LEGENDREVELOCITIES USING PZI)

DEVINE CONSTANTS

(GSRG, Am, R&D, CZB, SZB, OMEGA,

CPH, SPH, :PHSZB, CPHCZB)

AND INITIALIZE WX AND WZ

, EQUAL TO ZERO

uALL THlEOT AND RETURN

WITH X,Y,Z, AND T ON
UNIT 3 (ALL THEORETICAL)

SET COMSAV (1) EQUAL TO CAR(I1
FOR 1-1,1010

CALL 'ROBIN AND RETURN
WITH THE DENSITY, TEMP, WINDS
PRESSURE, ETC. FOR THE THEORETICAL
TRAJECTORY COMPUTER BY THEOT.
PUT ON UNIT 7

CALL TABLE WHICH TAKES THE
ABOVE DATA ON UNIT 7 AND
COMPUTES THE BIASES TO
BE USED IN THE ACTUAL DESCENTI

SET GAR(I) EQUAL TO CONSAV(I)
FOR 1=1,1010

43
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fLUw.CHARr FOR SUBROULTINE CORRS -)

START

ESTABLISH DENOMINATOR
TERM D
D -N 1 Ai 2

NO.

E OOPSTABLS RTNGHEINTE

SIN ES 
ALAS 

EqaF 
2

J EQUALS K NEERASLT

ALESTABLISH AT INTEIS

ASLUTE CALU OF I(JK)RS
SE DO LP quls2

IR EQALS TE ITER ASOU

VALE T 144 H IFRNE



FLUWCIURT FOX( bLi1(OUliL DECALf - b.1£

AN X. Y, Z. AND TIME POINT RTR

[CHANGE X, Y, AND Z COORDINATES,

SET iCNT EQUAL TO ZERO CALCULATE ALTITUDE, ALTI,

POSSITIVE

POSITI5

-. J~a~vI REMEN I 4 ..--



fLuWCH.\Rr FOUR !iUBRULr,% DLV -7.1

COMPUTE POSITIONAL)
CHANGES

'COMPUTE DENSITY
AND GRAVITATIONA
CHANGES

CGOMPUTE 1,1 I
tCH ANC ES

46



r VLUWCkIART FOR~ SUBULLTINE DRAGT -.

START

R1ACH
NU?(BER NO
BO UN DED
IN TABLE?

YES

is NO

REYNOLDS
NUMBER

BOUNDED?

PRINT NO DRAG
YES COEFFICNT

DO TWO DLNESIoNAL
INTERPOLATION TO RETURN 2

FIND DRAG COEFFICIENT

RETURN

47



FLOWCHART FOR MIN PROGRAM DRIVE 9.1

ED

READ DATA FROMI
FIELD TAPE

END OF YES

FILE' 

--
NO STOP

,0 S

CONVERT DATA TO
RANGE AZIMUTH
10D ELEVATION

CALCULATE CURVEDI

EARTH XY, AND
Z COORDINATES

NAND Tl H E TO

L 

YWRITEXYZ,

.

0'T, PK VNIT 14

48



FLOWLHAPI FOR SLd~RU~fINE DRVt - 10.1

CALCULATE ALTITUDE, H, GIVENJ

COMPUTE THE VARIAB~LES
TO BE USED 1IN CALCULATING
THE DENSITY

TAKE PREVIOUS DENSITY, TEMPERATURE,
DRAGS ASO REYN4OLDS NUMBER, AND

IOIYKC UBRFO
49 HERTIA



FLOWCHART FOR SUBROUT'INE FITON- I

START

INlTIALIZE VARIABLES
0O ZERO

CALCULATE SMCOTHING

FVELOCITIES, 3 CUBIC AND

ONE SET OF

LINEAR VELOCITIES

ESTABLISH MIDPOINT
VALUES AND SMOOTHING
VARIABLES

50



14(:HAR7 YOR 1SUROL~il E INTER 12.1

STATH R 20TO10

FCHOOSE INCREMENTS 
OF

EIE 20TO 00METERS IF INTERP
EQUALS I OR 2
RESPECTIVELY

NO~O SIF HI ISARETE

USINN DEALT

YEYIESC

SET IPGTALTAN

[CWRITE TITLEUD BLOC

I"



FLOW~CHART FOR SUBROUTINE LEGNUR -13. 1

STrART

COMPUTE COEFFICIENTS
FOR ORDER (10 MAX)
AND NUMBER (100 MAX)_

COMPUTE COEFFICIENTS

FOR VELOCITYi (FIRST
DERIVATIVE) CALCULATIONS

COM4PUTE COEFFICIENTS

FUR ACCELERATION (SECOND

D ERIVATIVE) CALCULATIONS

RETURN4

52



FLU. CHAKT tJR SLBRGUriNE READIM'1j. I

ESALSTART2,3,

IINCMT IC24

7ALRETUIREAD

THjEIEWT OI
INU 5AT3NI



FLOW~CHART FOR SUBROUTINE READI 16.

START

\READ DATA FROM
TAPE

FIE

54



FLOWCHART FOR SUBROUTINE REAVC 17.1

INITIALIZE VARIABLES
TO ZERO

CALL READPT FIVE

5 5



FLOWCHART FOR SUBROUTINE REAVGT -18.1

START

INLTIALIZE
VARIABLES

TO ZERO

REU FTXYNEUR

'LI

5 6



FLOWCHART FUR SUBROUTINE RTDATA - 14.1

START

READ FIELD TAPE
RECORD

FILE?

57 N __ _ __ _ _



FLOWCHART FOR SUBROUTINE SINGLE - 19.1

CALL LEGNDR TO
GET POLYNOMIAL
COEFFICIENTS FOR

DEGREE (10 MAX)
AND NUMBER (100 MAX)

NORMALIZE COEFFICIENTS

RETUN

.5

58



FLOWCHART FOR SUBROUTINE SLIDE - 20.1

START

SHIFT ALL VALUES
Z PLACES, TIME, X,

Y, AND Z

CALL REAVG TO

GET 2 NEW
VALUES

RETURN

5

59



FLOI;CHART FOR SUBROUTINE~ SLIOLr -21.1

START

MOVE THEORETICAL

DATA IN ARRAY BY
ONE PO'iNT

RETURN

60
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FLOWCHART FOR SUbtkUT1NE TAB -22.1

PRI k4T DATAT DATA~ FROM

FOR THISTATUTDD

ALT NO

9 0 k m ?~_ 

_ _ 1B O R T I

YES ALITD



VLkWCRiARtT FOK SL;iiWUTLN'E TABLE -23.1

START

INITIALIZE J AND I

IF YE

%, OFUT FIL{E RIC R1

NO

IF 3CT =' HI

YES

COMT ORECTURNS

FO TEOETCA T %P62 TR



FL,~ Ir K ,sRUL r t'. ui~r - 24. 1

rI ZE VALUES T O

LZERO A:,T SET TIE
INLRLMENT, O. E

EST NBLISH A POSITION AND

IF A DRAG VALUE IS GIVEN

BY CALLING DRAGT

(NIM71ERICALLY INTEGRATE TO

GET A NEW POSITION

RSET VALU:ES

INCRE-MENT TINE By .1 SEC FZP,,Y,QX,Qy

[AND11 WRITE TINE, X(1),Y(l),Z(I) AND QZ TO ZEIRJ

ON UNIT 3

OMUEATHEORETICJl.

ATTDTALT

TALT IS GREATER THAN

SET t =-999.9 AND

WRITE T, X(l),Y(I), Z(1)

ON UNIT 3 THEN
EDOF FILE

6 3



FLOLCEIART FOR SUBKOUTINE TIFALL -25.1.

Tifail is dependent on IFT as to where in the subroutine it will

return to. The first statemenlt is a computed Go TO statemenlt with

eleven possible cnoices.

if IFT -1, return imediatel-y.

IFT =2

NO I 9Viz) IESERSSA

YES

*1 IF ZMI) is YES

GREATER TG.N O

OEQAL TO20

- - 77I %tTR
-QA To- 200--- 

-



Et.OWC1VART FOP, SUBROUTINE TIFXLL -25.2

IFT =3 IFT =4

START START 25.-'

SET IFT =4

IF ZVM(2) IS YES
GREATER THAN

NO YES SET tIFT=

RETURN

RETURNSE F=5

AND CALCULATE CRlETIE

ETURNTUR

65



FLOWCHART FOR SUBROUTINE TIFALL -25.3

jET = 5

IF ATFT I E

LESS THAN OR
EQ~UAL TO1 ZERO

RETURN

NO

SET JF .QUAL

TO 0REN E

tPLUS ONE

66TTTMEO
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FLOWCHART FOR SUBROUTINE 
TIFALL - 25.4

IFT - 6

START

SAME AS IFT = 5

BUT INSTEAD OF

SETTING JFT,

TTEST IS SET
ACCORDING TO

ALTITUDE PARAMETERS

TTEST IS THEN
USED AS A MIDPOINT
FOR THE TIME OF

FALL TESTS

THE REMAINDER OF

IFT = 6 IS STRUCTURED

LIKE IFT - 5

IFT = 7, IFT = 8, AND IFT 10 ARE

SIMILAR TO IFT = 5.

IFT = 9 AND IFT = 11 ARE STRUCTURED

THE SAME AS IFT = 3, BUT THEY

HAVE NUMERICAL DIFFERENCES

67



FLOWCHART FOR SUBROUTINE TIFAL2 -26.1

START

SAME AS FOR TIFALL
(EXCEPT USE .165mi SPHERE)

RETURN

68



FLOWCHART FOR SUBROUTINE TROBIN - 27.1

INITIALIZE ISW, ICO,
WZI, and NPRT

CALL REAVGT AND
GET 51 VALUES FOR
TIME, X. Y, AND Z.

AL FITON AND
SLIDET TO GET

SMOOTHING FACTOR

FOR ALL DATA POINTS

51 TIMES

|CALCULATE 4
IACCELERATIONS YA+

27.1 CALCULTE VELOCITIES ]
lAND POSITIONS AND

ALTITUDE

LESS THAN - 8 METERS
PER SECOND

2 ii< 
IF Z ACCELE>RATIONI 

YES

NO 
:

COMPUTE THE CORiLI

ACCELERATIONS

YES REARRANGE

CALL ATMOS, COMPUTE ] DRAG COEF.

REYNOLD'S NUMBER, AND|

MACH NUMBER AND |

CALL DRAGT WHICH |

RETURNS THEi

DRAG COEFFICIENT

69



FLOWCHART FOR SUBROUTINE TROI3IN -27.2

YESY

REOMUT Z MACHEAIN E
LHESS VAN - 8RETERLS
PJMER SE CAL L

WRIT ALTDTSE. AC

DENSITY, AINS TREIOU

DESET IS LES 2AN

IF ZCCELESSATHN IS YES

NO

SETNSITY, AND

SIW = 2

IRMN Cn

II

7 0



FLOWCHART FOR SUB~ROUTINE TROBIN -27.3

C
27.3

CSET LNPRT AND K

SHIFT 'MID VELCT
COORDINATES ON
SPACE TO THERIH

CALL FITON AN~D
SLIDET TO GET
SMOOTHING 7FACTOR

F7R ALL DATA
POINTS

71



FLOWCHART FOR SUBROu'rINE WANGL -28.1

JSTART
COMPUTE WIND VECtTOR

DIRECTION ANGLE

RETURN~

72



FLOWCHART FOR MAIN PROGRAM PH-R E1C. 1

WRITE ON OUTPUT-
COLUK4 HEADINGS/

WRITE O1 14
FIRST RECORD7
LABEL

RAD
INPUT
TAPE
ID

INCRLMENT
RECORD
COUNTER

WRITE ON OUTPUT

TAP I

C READ
ON DT



FL(Y..CIIAdT FOR MAIN PROGRAM PHR -El. 2

A
2.2

READ
NEXT DATA

PECORD

SAVESECOD CNVER TB

T, YAND ZZ, SEO1.2X

AS TE. FRST ROM ETE S

IOF
NOWI4 N1



FLOWCHART FOR MAIN PROGRAM AO E2.1

START

CALL MAIN

CALL ROBIN

WRITE ON 27
LAST RECOR
LABEL

WRITE ON 4

CONTENTS OF
UNIT 27

STOP
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FLOWCHART FOR SUBROUTINE MAIN -E3.1

START

RLAJ FRoM C.%;)S
IInCitK
I: %[.

WRITL ON OUTPUT
IDCHEK
IDSTART

CALL MDECK

RETURN
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FLOWCHART FOR SUBROUTINE MDECK E4.1

C )
INITIALIZE

IF-
\READ FROM CU DS

E:)ITT."(-, P:,FA'l'TERS/

7
WR:TE ON OUTPUT

EDITING PARAMETERS

RE.AD FROM CARDS

FLIGHT ID

OUTPUT
WRTC ON ID
FL HT

C.UL READST

INCREMENT FILE

COUNTER

WRITE ON 15

FLIGHT ID

SECOND RETURN

CALL READTT

THIRD RFTURN

INCREIE14T NU"ER
OF RECORDS READ

IS THE

YES ALTITUDE
LESS THAN

150000

FEET?

Lt

NO

A
4.2
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FLOWCIL\,RT FOR SUBROUTINE MDECK -E4.2

AALPL;N
44.2

NOIN THEE Bn

SEOD REURN PONTI S EENE

K INCREENT NUBER

4.1 O RECRDS WITTE H78

NO TH E BAD



FLOWCHART FOR SUBROUTINE MDECK -E4.3

INCREIENT 
COUNTER

FOR BAD POINTS

B 0

BETLEE PROINTS

RESESEN COUNTE

4.2.



FLOWCHART FOR SUBROUTINE MDECK E4.4

I
CALLU-1%TE III

EXACT Tl Lr

DIFFERL:.'CE

BET ,'EEN

PC I N T.'

4.4

YES IS THE NO
TIME DIFFERENCE
GREATER THAN LET PREVIOUS
2 SECONDS? TIME BE THE

l,'RITi,' "' 13 PRESENT TI*lzl
END 0- FLIGHT
INDIC TOR ARE

X, Y, AND Z
VALUES ALL

WRITE ON OUTPU' 11 WITHIN AN

END 0 F FLIGHT APPROPRIATELY

VNDICATOR SCALED

7 
TOLf:R.LNCE'

INCF-FKENT
DISCARDED YES
POINT

COUNTER

BEGIN A NEW GENERATE BY L

FLIGHT INTERPOLATION 4.4
THE NEXT TENTh

SECOND POINT

WRITL ON 15

LIGHT ID

c
4.2

IS THE
is GENERATED

THERE LN POINT STILL

INITIAL POINT BEFORE THE

READ No NO TME OF THE
IN? NEXT DATA

roINT?

YES
YES
YS

G
4.5

H
4.5

80



F'LOWCHART FOR SUBROUTINE MDECK -E4.5

K G
4.1 45

GET NEXT INCREMENT COUNTER
SECOND REURN POIT VAFOR GENERATED

TH IIRDITUR CALL READTT POINTS

RE RMN N~~E WRITE ON 15
OF RECORDS READ 7EEAE ON

REE1ONE INCREMENT NUM1'BER
R BAD ONTSC OF RECORDS WRITTEN

FO A ONS

IN SEQUNCE 8.

-~~WIL THE -



FLOWCIHART FOR SUBROUTINE READST -E5.1

READ 14

NO WAS



FLOWCHART FOR SUBROUTINE READTT - b.1

INCREMENT COUNTER
FOR RECORDS READ)

is
THIS THE NO

SECOND

WRITE ON OUTPUT
RECORD COUNTER
INPUT UNIT

OUPU UI

FRO 1
DAA3ON



FLOWCHART FOR SUBROUTINE READTT - E6.2

A B
6.2 6.2

WRITE ON OUTPUT

IS FILE COUNT

THIS THE NO NUTHBER OF EOF

SECOND RECORD? ENCOUNTERED
RECORD COUNT

YES

WRITE ON OUTPUT NO ALL FILES YES

TSTART POESD

IINTERCHANTE
ORDER OF THE
DATA VALUES

RETURN
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FLOWCHART FOR SUBROUTINE WETAPE -E7. 1

START

PUT DATA
POINT INTO

PON
85UTE



V. PROGRAM LISTING FOR INTERDATA COMPUTER

R'':I t PROG RIGID SPHEF.E TRAJ 30 NOV 79 Rc'1 S RFM3:ROBIN. FOR
CROSS

NLST

4 FO~RT
REHL [4RF

I INT'FVRG I FL F413.- I FLAF.., I FL I3< IFLAGC3. TV, D:N. IM. .Jtl::. I PI
I~ INT F GFP R * :::i2 IDEGX::2, 1DEIC22.. IE1EG2, N,211ID
:I INTF.':iFF +2 'Z! NZ2 NXIrMII D, I..2 ID, N71 1-11 D.. J2I*1 I D., N2"'
:1. 4 I NTF'2GFP +.:I :.::.. J3, Ht. r"I ~ti E~Fl::.::,K- . Kt X2, '1ST. NXYI .-

1 I ~NTF'3ER+2, IE:i-Q. IBRA iRFCII.- I FLA'3B ID(.- 1I, .- ID.ILU... I NTEP. I CIIT. NF:T

:1CEI1ijiON .-TF/TFT1. TFT2.- TFT-3.. TF-T-1. TFTS.,. TFTE.. TFT7, TFT8., TFT?.., TFTO

* *<* - ~COMMlION TARL. ..* I MX:-.. F: I FISH I< CI'ii .. TI ASX OX-..B:I SWY 'rOlO .,E-,IFASP(R- FC
A :IFST -0), R'.T.F I AiSIIC 600)

COI~rMOir /C:ONST,.RG. FILA. HMSL.. AVIS, ZR.. D I A,. '.,F:.. Fill.. G:IR0. AE:
F: COMMiON --'EXTF-.A/' 1.XYT2. NZ2. N:<IM I D..N2i NZIM ID.. NZ2II I C.. N2;T

* ~~COMMON /COFF/ P::.YI-':1.: F'X:YC: P::',F2 ':2 1 :'.F''-'l'T

* .~, CM)'C'N .COI2/TOSI .. TO01,. TCICL ---2 T OCLC:
00:OMMON ,'C0N2/ iI. ALPFHA, F.LI.. F.R

* ..9 C:OM~MON ."INT..- IH.. HI., AMC:. VUF. WN.. WT. THETA.. PICOF.: RHOCOR..
41 >:~ TC:OR..:., C-.. VRzHO. VWUX VWY. P I H. V P.. VT., I NTRI T., IT I N. CFREC!. TNDI. TND:2

C:OMMr'ON XrIM ::O 1', JI. rOX. Y(101~ F70, Zn, ( 1iO0* 1'.. TAI E:' 50). iII[ S:'... YTMI E: F;F

Xi:~ ~ .XMS) Y'VK:5'.., 2VV'512 :. . IX J:. .'.I iDMAX.. WMRV . KMX2.

DIlIFit4S F uN CFA1..1i;Fu) (I

4:FAAJME.:H- TEST OF ROF:JN PENCHHlARTK DATA
DAT Ii'41F

ii 102 F iRM IIA T ( I 1 0, 9212, FE; 2.. 12:J X., F 7. 1. F 6. 1, F 7. 4.. F8 .5,1,.
.1.. 4% FORMIAT Q1IHO., 23A.1

25FOR1MAT (.68EHO ID RE) WR AL A G3 G M E ArIS
C1 *IR i NT/11H . 14.. 212- FIE . Fil. 6.. FIEO. I1., F7. 1., FE. .. j F". 4.. FS~

-e29 F ORIAT~ii*
46 100 FORMIAT 1"'iH , '-5., 27H4**R. 1-. S. NO ISE E RROR IN*+*X I.IL34HTI ME ALT

17 EWIND) N14IND SPEED DIR PR E SS T DENSITY Z '%VEL 2 ACC TDE
4::*N C-.F DEN4S PRES TEMP EU NW4/X.. I±2OHZleULUL METERS M,/-S

III-I's M/S DEG R. G R, I I M/S 1.,2-l
/S*****PERCENT***** NI/S M.'S

86



51 401. FORMAl (IHI, 95X, 27H***R. M. S. NOISE ERROR IN***/3X,1II9HTIMF ALT
52 EWIND NW4INP) SPEFD DIR PRESS T DENSITY Z VEL Z ACC TOE
5-3 *N CF DENS PRES TRIP EW NN4/3XJ I2OHZULU METERS H/S
54 * M/S 11/S DEG MR K GR/M.7 M/S M/52 /CC
55: * IS *****PERCENT***** H/S MIS )
56. 403 FORMATC(IX, Ie.. 2(iH. ,I1), 17, 2F6. 1.,F?. 2,2C(I4, F9. 5), F8. 2,F6. 2, 2(±-XE9
57 *.4), 3F& Il, 2F~l 1)
568 C
59 C
60? IX:*5
61 IY=~3
62 WRITEC(IY, 479)

63 479 FORMAT(47H.JNIVERSITY OF DAYTON ROBIN PROG3RAM -SEPT 197-?
64 NZ±=i.9
65- CALL. L.INEAR(NZl)
66 1F. C:--2
67 1IBCA-z2
68 IBCM:-2

619 IFL AGE:. 0
76 ZiISW-A
71- RE:-.
7 2 P ICOR::--0.
7 3 RHOMGSr- 0.
74 TCOR:-*0.
70- TND2=0.
76A PI~0.

77 ZVC-0.
78 COL.APSz0:. 0
79 NZI1MID=10
80 NIST: 17
81 NX±MID=26
8?11 NX2MID=±8

*8.7 NZ2M I D- 1
84 KMAX2:-35
8 85 KMAXI=51
86 MIDMAX=26
87 N2MID -A8
88 NS=
89 C2=i.
90 NXYJ -51
9± NXY2 :-35
92 NZ2:; 2±
93c IDEGXI?=3
94 IDEGX2r=3

9':' IDEGZIAl
96 IDEGZ2=3
97 16J1 FORMATCIHO, ±2X1 3GHXY-VFL. XY-ACC 2-VEt. Z-ACCI
98 AliIH =PTS. FJT,418/
99 Pit.H DE.GREE FJT, 41S)

±00 C THE FOLLOWING READS ARF REPLACED BY EQ.,UALITY ST(ATE MENTS
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-1 fll c 2 RFAU'A(:5I 3. 29ANAME
lCV.2 c R'EAL:'t71..102I 1PD Ix,. I'9, Al A, HMS='L, 2,AMlS, D IR., I NTERP
1_ ID=27?77

A 014 ALA: 12. 46
lull HHSL4121

I~D I

28 14:RLF-

111 . I- .IJ

11I 45 T . I Y. j' 1 N T1 [! Y2. 41 112 I DEGXI I, F13 . Ir _FGI. IDE''
jIT. IF, I T ' ' I . I IY.. ALAR.. G3., RG.. HWiL, 26.. ARlS.. DIR.. INTEPI-'

. :..Z2 J,--;T t
1 1 IF': TSTT C ' 2 PI

1311 T'l
1,.2Y vE-' ~ ,: t[ At:' I A.T) I A

1 FiB- (. CS:''N I A4:' I:1A
IES HlI T: 171.

e.b I f -

I Ali A I E2

I icF T; '1

i.II :,- 1717 17 SI I Nmi+ i I A RAD'

1il TI Ct C. ti L : 7 E:

I IJP:iF I

A1 I 1 2', 'l

F OtJ:':1 --'(DEL~ -i (AN-l *ANI -1.)
14-'cw: 1+7. *,(3. RA*lA~1-.)t2(E*N*AJ*NI-1 )

I ii I .ANI*A-j4 )*'(lN1tANI-9. )

88



1711 AN1=N21
1.12 CONZQA :2. / (DEL *~t N*N-.)

153 CON72,-CONZi+7. *(3. *At4I*AlNI-7. )**2/(DEl_*AiW*(RNI*AN4I-±.)
154 i.*(ANI*AWI -4.)(A*HI-.)
155 RNAN±-Y2
1.6 DEL-1.
157 CONX3=1 2./CDEA1*CANAW-.)
1518 CONX4:.tCOW4X3+7. *(3. *ANI1*ANi-7. )**2/CDEL*ANI-*(AN±*ANI-:1.)

1603AI>Z
161 CONZ>:1?. -'(DEl A4 (RIAl- ))
162 CON74r-CONZ3+7. *(C3. *ANI*ANI -7. ) **2/ CDEL_*ANI* C AN±*AN±-1.)
16-I ±*(ANI*ANi '-1. )*;(RNI*AN±-9. ))
164 CAl. .L CORPS(CNXV±.. PXYi, NXY2A PXYP, R114W, 2)

* 165 CAI.L.CPSNj P21, N72, P?22, RMSD, 2)
166 CONX3hzCONX3+PMS1W
167 CON'X4:: C0NX4+PMSW
IjO. C CONI>Z CONZ3+PI'SD
169 CONZ4:--ONZ4+PMSD
170 VP=.A. 0
171 TFT:;ii..
17;... TFTI:*0.
I173_ TF'lc;=:0.
174 TF TL3-0.
1-75 TPTI.0.O
176 TFTl:v.0.
177 TFT6:=0. 0
178 T FT.,---0. 0
179 TF T8:2Et 0

11,10TFT9::.0. 0
181l TFTO:::0O. 0
182 IF'FIPSCDIA-±. . LT. 0. 02. AND. APS(AMS-. 115). LT. 0. 01) GO TO 300

184 IF(ABS(DIAI-±.. LT. a. 02. ANDf. ABSCA1S-. 1.65). LT. a. 01) GO TO 299
±85 WRITECIY, 410)
186 410 FORMATC(2OXJ 46HPAI L.OON NOT ROBIN. TIME OF FAL.L TEST NOT USED'
187- IPGF:=IPGE+i
i88 IFT=±
±819 GO TO 230
19(l1 299 I.AL-:..2
1.91 300 IFT:C-
19, 230 CAL.L. DECAL.TC ICJT.. IFL AGI)
193, IFCIFLAGI)301. 35,90
194 301. W I TE(I Y, 410)
195 IPGE:=IPGF+3
196 INTAL-T-O
197 100 JD 5 J-1±, KIAXI
±9P. 52 CAII.L PEAVG(ICWT, IFL-AGO<
±9;9 IF(IFLAG-)1003.4@,90
200I ±003 IF(KMAX_. NE. NXY±) GO TO 3

89
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GOi TO

'I. I FKr'1iNIF0. jJ>'7
1 ) GO TO 53

171ie:. Ti-i

IF- 1
lr7i"TFLFF: F,- i'l . il 1 . COJTF:I (GW 2IH[) K15W, KFSWJ IPOF. 1Y)

C.4L I- I Tu 2. 114hIL G3

F (~j IFC2 .: v 1' f37,

30 ICCT ... G ..

I-J. [43

+IF - jJ4

-~ ~ T~ C,'

4 *90



251 Y2=Y~f-1 K H-t1 ID)

2-- 2\"'l C N2M I D)
2'1l X1;--XMII DC(N21IID)

Yt 'YMID1)(N21IID)
*r. 2~~~"t::Zr1D. II)

71T I P1: TillI D < WJH D
HI 21+'2X1*XI+YI*Yi)/c2. *RG)+HMSL.

eli NDH~ ZlID1 )+XMICI *2+M~r~ )*2).(2.*RG)+HMSL
IOPHOR: 1 0+H I/RG

WTHR; G..GS(RG*:OPHOR*OPHOR*:OPHOR)
26-.." IE(T-TC.- El:' 0. 0. RNr. HI. LT. 60000.) TET6-zTI~l

IF(TFTI. NF. 130 OR HI. GT. 8000C0. )GO TO 500I
j TFTim-TII1

E. 560 IE' TI-T2. NE. Li. OR. HI. GT. 70600. )GO TO 501
TI- T2 -T I14
TFT:. TFT2-TFTI

6,, 5 01 IFKTF T2:. NF. 0I. OR. H I. GT. 60000. )GO TO 502
* I-ITFT->T lli
* ITFT: TET2'-TET2'-

5 02 IF( TFT4. NE. 0. .OR. HI. 13T. 55000. )GO TO 5'0?<
-. TET4 -T Iii
1 TFT:>TFT4-TFT3

'703 IEC'TETS7. N-E. 0. 0. OR. HI. GT. 500A0. )GO TO !:,r5
IS ~ TET!S-::TIll

IFT: TFT5-TFT4
5r6 5, IFKTET7. NE. 0. L0. OR. HI. GT. 45009-L1. )GO TO 56

9 ~TFT"=. T Ill
TF T: -TFT e-TFr5f

"1506 IF(TFTR.. NE. 0. 0. OR. HI. G1. 404.100. )GO TO 507
TF T8:..T IM
TI -T-TFTS'-TI T7

--:4 50 7 IE(TFT'9. Nt-. 0. 0. OR. HI. GT. 35(00. GO TO 5S
TFT9-T 114
TET:. TET9-TFTS

7 5038 IECTFT'3. NE. 0. 0. OR. HI. GT. 30000. )GO TO 50,1
2 :8 ~ T FTUz: T IM-

TET: TE1 u-T19
~Il 501 IF( IAIl . EL. 130T 8
-'11 :81-. TIEAI.2(E.NDHIJ TEL. IFT, ZYM, ESALTA COLAPS, IPGE.. IY'

GO TO 510
509 CR1 t, T I FH I CENU:'H I, TI-T, I FT.. ZYII.. ESRI T, COLAPS.. I PG. I Y)

21911 51.0 TFT:z.0.
2 ~IFKHI. GT. BJASHI(1)) GO0 TO 39
- .- FND LO 211ID ( K."MAX? ;) + XM IID<CKMAX2 )**2,.+YIlII Dc [MAX.?) **2') .. (27. )+RG ) +HMSL
91 CORX :.: TOCLSZ*2'2X+TOSL *Y2

CORYr::.TOCLCZ*Z2X-TOSL *X2
9 COR2'.-TOCLS *X?-TOCLCZ*Y2

in GO TO (19, 38X, ISW
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:7 I I '' iF I..T .- PHOITl.)

I 'if FF 1.+ 3T4:'T:+Y:4*Y3.. 2'-WTHF:7I +R~ ):*;*:2)"

oR IH> -r * -' eTl 0.(E 292'65,J::si:(TTT

C; ~ 11 011C~i' W Pi., RE IlF1 R?3

-7 1 111l rrj :1 7r

HL -'u'Ei1~

r.:,i 'F 4I rTY uR FIr FU-T E XC:EEU$, 1401,11 NFL YAFiIJ )

Ci CI CL FFP.I H

U Y

P:I I WC 141

i-i17 pi * . :, Gil TO 272

I lh C.4W- THr (F.' 3 F;'j ) , F:*AP*'-:T* (-WT) +jWIHF'4: K RG- 1 Y
-- H L- F i GOI )

U + H I -H I I *:F (0:tI£0(RROIll P+.5:'HI+HI I

LHiT DA U 1 C~L., PF I F Il' 92.:

_____________92



I IF' IF I. Hfl'f12. 2'17100 512

IFUJNPRT. Efd 0) GOI TC' 26

IF:.AF:S('RHOI-RHOIO)/RHO. LT. 0. 003333) GO TO 2
IF'zNPRT, GE. 5) '30 TO 27

~6RHCIO:-RHO
NPRT* NPRT+i
GO TO 20

rI 7RHO: (RHOi+RHOO)/,'.2. 0

NF'RT- 0
GO TO26

SRHOOO0: RHO

RHC'O*-1 RHO
T. E:-:, T :S0. '-3

RE:0f. C0
LWJ:.::S: 'I. 0

'I. L.Jr'BS: . 0
I(I E:C:+i. GE. JllX:0 GOC TO 45

IF:HI. LJT 0000. )GO3 TO r45
IFl:AV0i LE. Ff101. AHF'j. 8R1C. GE. .8S. AND. RMC. LE 1. 3) GO0 TO 460

4 46 I F' E:I A-HI 'IBi:A. LF. HI)* GOI TO 47
- - E:C.A - I EliA+i

711-11 . *IE:CR:
IF:i<.- I E:CA-I
RFUII 10 HI-BIRcHI(111)+v'rB.IRiSHI(IC)-BIASHIII1)

GO TO 175
16G I F(BE:I R,:HC ( I E:CH.'. L F. AMC:) G30 TO 470

I BC-I E:CU'1+l
'30 TO 46SS0

-170 111:1:- IE: I1
IBCI: IE:C:I
RARTICI: ( AIC-B I ASMC (1111') )?(RlIASlOC- (IF,,C:) -F:I AS-11 (I H))

RBTE:IAST(I Ilt)+ (E:I AS( IBSO) -F: IASR, ( 1111) *RAT 10

W -.': B I ASH:.: (l11l1) + (B. 8I ASI'P: I E:C' -E: I ASH" (I 111 :+*:RAT IC'
AYBrE;S- F:lI cIWY (I Hi) + (F: I ASHY CI EBC: -B I ASHY1T (111.1 ' 1:+:RAIT IC'

145 TOOR--' T J1Vi
RHFIO: RH''FI-S

LAYCOiR- WY-WYE:S
P I ' -:i'R Tl' ' R*:F J*:RHCCOR/AHIKl -

WT::SRT' WF* 4*:2+WN*4*2)
.41:11 Al L HHNUI CTHFTA. WE, WAN 9 3
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4(-711 IHETAI- TFHKTA
4 (1-. RHOIMGF.:l RHOCOR*i000.

402'CALL DEV(VRHO, VWX..VWY, VPR, RHOMGS)
404 VP'=SQRT(VFR)/(PI*999. 831)
405 VT= SPR1'(VP**2+VRHO**2 )*100. 0
406 vp=".P*1 00. 0
40i7 VRHCI:- VRHO;*400.
408 %4-4 3L*,-',,T (VW': :.CZR ) **2+<(VWY*5ZR) **2-)
409 ME: T 'V WY*E:ZF.:) **2+ (VWX*S/ ) **2)

419 TNDt& PI CO~e(R'ZTAR*TCOR)*:i. OE-6
41- T~
4jA M IN, ITIM."13

416.IH: IlIN/'51
4-17 MIN;--l-IN-6Ci*IHR
41.8 PIM~:--:. P'Zii4PICOR

4-j.9C:FR;ECI P ICOR*:7. 80064E+53
42 C- T NDI RHOI1GES*K:TN
421 1T: -TCOR+. 5

42 3' P11 P1
424 H II: -HI

425 ALT: IH
407i F(INTEF:. GE. 1) CALL INTER(INTFRP, Z2, Z. . IY, IPOF, BIRSHI (1))
42-f. IF-(.IPGE. L.T. 56) GO TO 33
427:- 1PGF-3

4 ~-3f 42 COTJ TINUE
43-1-:F(Fif. GT. E:IFI3;HI .l)) GO TO 43
4IF'INV4FRP. E(A. 0) WRITE(4. 2000) ALT, T, RHOMGS, PIMP, WE, WN
4 -'3 000FORARl. ', MO E1Z. 4)

43&A IF(: IJERP. EQ. 2) GO TOi 2000
4 -- '6 IPG3F:': 'fGF+l

437 WR I CE (IY. 403) 11 R., 111N, I SEC, I H, WE, WN, WT.- I HETA.. P IMB, I T, RHOMGS, Z2, 73;,
438 *TNE:-''2, CFPEQ, VRHO, VP, VT, VWX, VWY
439 Q:O TO 2000
4401 43 CONT INUE
441 IF#CINATERP. Eri. 2) GO TO 2050
442 IPGE:-- I PGE+i.
441 WRIlTF ( I Y, 434) 1IHR, M IN, I SEC, I H, Z2, 7
444 434 FORMAT (IX, 12, 2 UH. ,12), 17, 45X, FS. 2, F6. 2)
445 GO TO 2G00
446% 2000 ICD=ICD+l
447 IF(IMt.LE. 5) GO TO 2050
448 Ic0=1

449 IS14-:1
450I 2050 CNIU

94



451 NPRT=8
452 32 K=KMRX2-±
453 DO 31 I--tK
454 Ils-.:I+±
4595 XMIDCI)=XMID(IP±)
4596 YMIDCI)=VMIDCIP±)
457 ZMIDCI)=ZMIDCIPI)
458 TMIDCI)=TMIDCIPI)
459 XVMCI):.XVMCIP±.)
460 YVMCI)='YVM(IPi)
461 ZXMCI)=ZXMI(IPI)
462 31 ZVI1(I)=ZVMCIPI)
463 GO TO (29, 30), KSN4?
464 29 N:%KMAX2
465 CAtL. FITON
466 CALL. SL I DEC(2, I CNT, I FL-AG)
46? IFC IFLAG5)240 40,98
468 30 W--KMAX2
469 CALL1 FITON2
470 CAL L. SL I DEC(2, I CNT, I FLAGS)
47±. IFC IFL.AGS)240 40,-98
472 240 IF(HJ. L.T. 60000.. AND. TIM. GT. TFT6+50.) GO TO 250
473 GO TO 260
474 250 IF (NZA. EQ. 51. )00 TO 260
475 NZ±=NZ±.+4
476 TF1 6-TFT6+50.

*477 NZIMID=NZI?2+±
478 N±ST:IA8SCNXiMID-NZI.MID)+±.
479 ZVC=2VIICKMAX2)
480 CALL1 LINEARCNZ±.)
48J GO TO II
482 260 IFCZVMC<N2MID). NE. ZVC) GO TO 11
48-3 ANI=N?1
484 DEL=. 25
48S,) CONZI =iP2. /CDEL.*A~i*(ANi.*AW.-1.. )
486 CN2=Ot7.3.N:*N..)**2/(DEL*ANi*CANI*RNi-i. )

488 CONZ3=>CO14Z3-RMSD
489 CONZ4=CONZ4-RMSD
490I CAL. CORRSC(NZ±J P7±, NZ2, PZ2, RHISD, 2)
491 CONZ3=CONZ:§+RMSD
49'e CONZ4=-CONZ4+RMSD
493 GO TO It
494 C 40 REAI)C IX) IDD
495, 40 IFCID-IDD) 90,36,90
496 36 ICNT"25

* 497 1INTA. Th0
498 IF (HI. LT. 50000. ) GO TO 381
499 IF (HI. LT. 60800. ) GO TO 1501.

* 500 IF(HI. LT. 78000. ) GO TO ±.502
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'LF(Hl. I.T. 80000. )GO TO 1503
502. GO TO 301

503 VJ IFI -1
!7104 GO TO 301

505, :150O2 IFT:.: 0
TFT.&--999.
GO TO 30J

1507- IFToS
T -T2. 9 99.4

5.1 ui GO TOLIG.
c~ii :P RD~~ ID

5 . 1 ~ TI I

~ j ~ 89 FOPIi9T - i**** DENSrJITY IS NOW-POSITIVE -- EXE-CUTION HAL-TED ***

,17 90 FlIT

51 IZ -j'IIA1 *e'- 'lOX.. 9HNORMAL- END OF ROBIN)
WRIIL: (4,300 At T TRHOMG;, PIM8, WF. WN

521 WR:ITE (4..300~) COLAPS
Ci:! L TAA(<E' Af T, IV0
IT Iri:-999

1500O STOP
$AM1

LIST
5, FORT

END.
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2 SCRAT
3 RTMOS PROG TEMP&DENSE CALC 28 NOV 79 ROI S REM3:RTMOS. FOR
4 CROSS
5 NORX3
6 NLSTC
7 NL.IST
8 SFORT
9 SUBROUTINE RTMOS(HIT, RHOO)

1.0 INTEUFR*2 TP(302).. DN302).. J, TNPW, I.. KH JOFS(5)
1:1 REAL HSTS(5),HSTP<5)
1 12 C
1 3 C RFVISFD TABLE FOR 1976 STANDARD ATMOSPHERE
14 C 50KM - 1,0KM IN 0. 5KM STEPS
15 C i00KM - 141KM IN "1. KM SIEPS
-16 C
.7 DATA JOFS HSTP/261,161, 7:1, 51 1 , 1000. , 50e. , 200. , ±00. 200. /
18 DATA HSTS/180000. , 50000.. 32000. , 30000., 20000. /
:19 DATA (TP(I),..1,74)/ 21665, 21678,
20 X 21698, 217.8.. 21738, 21758, 21778, 21797,
21 X 21817, 21 837, 2±1857, 21877, 21897, 219±7,
22 X 21936, 21956, 21976, 21996, 2201.6, 22036,

X 22056, 22075.. 22095, 22115, 22135- 22155,
24 X 22±.75, 22194, 222.14, 2223.4, 22254, 22274,
25 X 22294,. 22313, 22333, 22353, 22373, 22393,
26 X 22413, 22432.. 22452.. 22472, 22492, 22512,
27 X 22532, 22551., 22571.. 2259, 2261.1, 22631.
28 X 22650, 22660, 22670, 22680, 22690, 22700,
.9 X 2271.0, 22720.. 22730. 22740, 22750, 22759,
3k X 22769.. 22779, 22789, 22799.. 22809, 22819,
31. X 22829, 22839.. 22849, 22875, 22931, 22986/
32 DATA CTP( I)), I:75, ±60)?
3.3 X 23041., 23097, 23152, 232088, 23263, 23318..
34 X 23374,. 23429, 23485, 23540. 23595, 23651..
35 X 23706, 23762, 238177, 23872, 23928, 23983,

X 2403.9, 24094.. 24149.. 24205.., 24260, 24315,
"7 X 2437±, 24426, 24481.. 24537, 24592, 24647,
38 X 2473.. 24758. 24813, 24869, 24924, 24979,
39 X 25035, 25090, 25145, 25200, 25256.. 25311.,
4 0 X 25-166, 25422, 25477, 2.5532, 25587, 25643,
41 X 25698, 2 5 75o3, 2588, 25864, 259:19, 25974,
42- . X 26029, 26085, 26140, 26195, 26250, 263086,
4.-. X 26361, 26416, 26471, 26526, 26582, 266-37,
44 X 26692, 26747, 26802, 268598, 26913, 26968..
45 X 27023, 27065, 27065, 27065, 27065, 27065,
46 X 27065, 27065, 27065, 27065, 27065, 27065,
47 X 27065, 27065/
48 DATA (TP(I), I=16J.,229)/ 27065 ,270695 ,27065 ,27041.•
49 X 26903, 26765, 26628, 26498, 26352, 262.5,
50 X 26077, 25940. 25802, 25664, 25527, 25389,
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-1X 25252, 25:114, 24977, 24840, 247,2, 24565..

X 24,125, 24290, 24153, 24015, 23878, 23741,
X 23604, 23466, 23329, 23192, 23055, 22918,

ril X e-.2;e-8 1, 226414, 22506, 22369, 22232, 221895,
t5 7 X 21958, 21821, 21685,. 2:1048, 21426, 21328,

X 21231, 21133.. 21035, 20938, 20840, 20742,
W X 206,15., 2@547, 204149, 20352, 20254, 20156,
58 X 20059, 19961, 19864, 19766, 19669, 19571,

S 19474.. 19376., 19279, 1918., 19084 /
t4) DRTR (TP(I), I-230,302)/ 18987,

X8 :?:189, 18792, 18687, 18687, 18687, 18687,
8: 86S 7.. 18687, 18687.. 18687, 18687, 18687,

1 8687, 18689, 18696, 18708.. 18725, 18747,
6b 4. 18774, 18835, 18842, 1.888.4, 18931, 18983..
61 X 1. 9, 19104.- 19172.. 19247, 19328, 1941.5,

,.X 1.-,., I9716. 19953.. 20223, 20531., 20884,
X 21.289, 21763, 22329, 23033, 24000.. 25200,

, 926 -f. 760.. 28800, 30000, 31200, 3240
X 3 480, 3608, 3719, 383b... 3949,

7(i X 406P, 1172, 4288, 4386, 4490, 4592,
71 X 469, .91, 488... 4982, 5075, 5166,
7:' . 5- 43, 5,129,.. 5513, 5596, 5678 /

DRTA <DN(ID.. I-1, 71./ 8891.. 8611..8074,. 781 , 7571. 7332., 7101,

7 ,.. 6877, 666, 64.51, 6248, 6052, 5862,
5500., 5328., 16J. 5000., ,18.4.

,.-:X 4 6 9 3, 45.47 4406, 4 269, 4 00 88.,

X 3884, 3763.. 3647 3534, 3425.. 3320..
>4 3 --217, 3118, 3022, 2-929, 2839.. 270,2,

S:I X Z6EG 2586, 2507. 243:1.. 2356, 2284,
J.;::'x 2;7-.5U, 2147, 2082, 2019, 197,1898,

8 X 18,11, 1812, 1785, 17!A8, 1731, 1704..
'l4,X_16.9, .1.. 1628, 1603, :1579., AI 555,

X 152.I 1518.. 1485.. 1462, 1.440, 14J9,
6 -, 27,1376,. 1355, 13 14. :1273, 1233/

DRTH <DN(I), I:75.. 160)/
X 1±94, 1157, ±12±., 1086, 1052, .1020,
X 9E.,7, 958, 9289.. 9604, 8729, 8463,
X 8206, 7957, 7716, 7483, 7257, 7039,

9:1 X 6828, 6624., 6426, 6235, 6050, 5870,
X 5697, 5529, 5366, 5209, 5056, 4.908.

9:,4 X 4765, 4626., 4492, 4262, 4236, 41 14,
."4 X... 3995, 3881... 3769.. 3662, 3557, 3456,

X 3: 58, 326.., 3170, 308:., 2994., 2910,
X 2829, 2750, 2673, 2598.. 2526., 2456,

9. X 2388., 2322,. 2258, 2196, 2:36.. 2878,
9k X 2021.. 1966, 1912, 1860, ±8±1, 1761.,
99 X 1714,, 1668, 1623, 1579, J.537, 1429,

10 'X 1456, 14±8., 1383, 1349, 1316, :1284,
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1.0± X 1252, :1.222, J192, 1162, 11.34, 1186,
102 X 1079, 1853/
103 DATA <DN(I), I=161,229)/ 1827 , 9658 , 9869 ,85380
104 X 8056, 7606, 7179. 67/4, 6390, 6026,
1.05 X 5681., 5354, 5044, 4751, 4474, 4211,
1.06 X 3963, 3728, 3505, 3295, 3097, 2909,
107 X 2732, 2565, 2407, 2258, 2118, 1985,
108 X 1868, 1743, 1632, 1528, J430, 1337,
1.9 X 1250, 1168, 1092, 1019, 9517, 8888,
I-! u X 8283, 7722, 7197, 6704, 6237, 5795,
1:1:1. X 5382, 4997, 4639, 4304, 3992, 3702,
1. X 3431, 31,79, 2945, 2727, 2524, 2335,
11.3 X 2160, 1997, J.846, 1.705, 1.575, 1454,
1:1.4 X 1342, 1238, 1141, 1052, 9694 /
1A5 DATA (DN(I),I.-230,302)/ 8928,
11.6 X 8228, 7564, 6958, 6366, 5824, 5328,
1.1.7 X 4875, 44.60, 4081, 3734, 3416, 3126,
118 X 2868, 2616, 2393, 2188, 2808, 1828,
119 X 1670, 1526, 1393, 1273, 162, 161,
12 X 9685, 884.2, 8071, 7367, 6725, 6139,
J.21. X 5664, 4695, 3935, 3300, 2769, 2325,
122 X 1954, .643, 1381, 1161, 9708, 8111,
12"3 X 6838, 5811, 4975, 4289, 3720, 3246,
124 X 2847, 2509, 2222, 1977, 1767, 1585,
12', X 1428, 1291, 1.171, 1065, 9717, 8889,
126 X 81 52, 7494, 6904, 6374, 5897, 5465,
127 X 5074, 4719, 4396, 4101, 3831, 3584 /
±28 DO 10 KH=1,5

.129 IF(HI. GE. HS.;TS(KH))GO TO 20
130 16 CONTINUE

31. KH=KH-1
:1.'z 2 20 DL.H=HSTPCKH)
.." 3 1 IDLH:. ,DLH
.1.-4 IHIr::< INT<HI/DL.H>)*IDLH

J=CHI-HSTSCKHf)/DLH+JOFS<KH)
136 30 IF<J. LE. 276)00 TO 40
I3e TP2=TP(3+1)/..
13 8 IF(J. EQ. 277)GO TO 45
:139 TP: -TP(J)/16.
140 GO TO 50
1.41 40 TP2=TPCJ+1)/100.
142 45 TPIP TP J)/1J80.
147; 50 TNPW--5
144 IF(J. GT. 88)TNPW-f-6
145 IF(J. OT. 1.61)TNPW--7
146 IFCJ. GT. 198)TNPWt-8
14? IFCJ. CT. 228)TNPWz- -9
1.48 IF(J. GT. 254)TNPW=-±8
149 IF(J. GT. 270)TNPW=-i1
150 IF(J. GT. 288)TNPW-± 2
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DNi=DN(CT)*(i0. **TNPW)
I If IF ( (J. EQ. 80). OR. ( J. EQ. 161) OR. (J. EQ. 198))00 TO 66

1 ~ IF((J. EQ. 2',8). OR. (J. EQ. 254). OR. (3. EQ. 270))GO TO 60
lr&4 IF(J. EQ. 288)G0 TO 6e

1. 5 1 -30 TOI 70
I S-6 60 TNF'L.I:TNPW-1
I 9i7 70i DN2---DN(J+i)*(1. **TNPW)

1 13 ~ RATITO-H I- IH I.)/DLH
T: TPJ +RATIO*(TP2-TPI)

-06~ RHOO=DNI*:((DN2/DNI):,*RATIO)
1"l ±600 CONTINUJE
.1 . RETLIIR1J

END
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I SAS.SM

2 SCRAT
3 BL.KDTR PROG INITIALIZE COEFFS 14 NOV 79 R01 S REM3:BL.KDTA. FOR
4 CROSS
S NORX3
6 NL.STC
7 NL.IST
8 $FORT
9 BLOCK DATA

10. COMMON /COFF/PXY1<CI>, PXY2(35), PZ2<21) ,PZI( 51)I J1 DATA PXYI,, .0049275309,

.2 X .0032924339, .0018334202, 0005431455, -. 000585?-18-3
13 X -. 0015605104, -. 0023885688.. -. 0030772295, -. 0036338298,
P.1 X -. 0048657036, -. 0043801926, -. 004584.6291, -. 0046863556,
-I-l X -. 0016926998, -. 0046110079, -. 0014486876, -. 042128451,
16 X -. 0039J10482, -. 0635505621, -. 0031-387159, -. 0026828498,
17 X - 0021903003- 0016684036, -. 00o.44968, -. 0005659165,
is X 00000000, 0005659165, .0011244968, 0016684026,
1-9 X 002190303, 0026828498, 003:1387159, 0035505621,
20 X . 0039110482, 0042128451, .0044486076, 0046110079,
21 X 0046926998., 0046863556, . 0045846291, 0043801926,
22 X .0040657036, 0836338298,• 00307"2295, . 002-3885688,

2 3 X . 0015605104, 005857183, -. 000543J 455, -. 0018334202,
24 X -. 00329243.'<9, -. 0049275309Z
25 DATA PXY2/ . 009731.5U72, . 0048963241, .0008361526,
26 X -. 0024974160, -. 00515281.04, -. 0071784742, -. 0086228512,
27 X -. 0095343813.. -. 0099615045, -. 0099526607, -. 0095562898.
28 X -. 0088208355, -. 0077947341, -. 0065264329, -. 0050643682,
29 X -. 0034569805, -. 001752"O97, -. 000000000, .0017527097,
30 X . 0034569805, . 005064.3682, .0065264329, . 007794-7341,
31 X . 0088208355, . 0095562898, .0099526607, .009961.5045..
32 X . 0095343813, . 008622851.2, .0071784742, .0051528i04,
3*3 X .0024974160, -. 0008361.526, -. 004896-241, -. 0097315572/
34 DATA PZ2/ .0231351145,
35 X . 0027605407, -. 011.9105503, -. 02151.18565, -." 0266771168,
36 X -. 0280400403, -. 0262343623, -. 0218937919, -. 01.56520642,
37 X -. 0081.428923, .0000000000, .0081428923, .0156520642,
38 X .0218937919, . 026234362.3, . 02804004-03, 0266771168,
39 X .0215118565, .01.19105503., -. 0027605407, -. 023135.145/
40 END
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2. SH:-AI

3 COtJTRL PROG CON TROLS FLOW 303 NOV 79 ROJ 5 REM3: CONTRL. FOR
11 CROSS

0 NORX3
6 NLSTC
7 ~NL IS f

_ F:POUT INE COfNTR~L <GS, N211 I D KSI12. KS1.J I PGF.. I Y)
1. ii F-O!,1MCN *.*CC'IST RG.. PHIJ HMSL.. AMlS, Z8, DI A, VR.- All, GSRG, AB

Cuiit101N /THFO.-- 7T-,R2(3), D?'XT(3), RX(3), DX, YT(3),
R(.'.DY, WX, WY

11 C01 tiOI1i ..-'CORI IS/ OMEGA, CPH.. CPHCtR, CPHSZBj CZR, SPH, SZ8

:1IF. A 2141 D : (0 : 5 ', YVM (50-1), 7101 (5~0), 1IX, J, N,. 111 r)MRX, KIIAXI. KMAX2,
1 8 Cl, NJ1 ST, NXYI', I01, ZX1M 530:

IN.TF'3EiR4'++2 1, 1,11, IY V. IPGF.. KSI.J.. KSI'i2, NIiI 2

If11714S I ON IGP: ( 8C0:.. I COMF.V8136)
EQUL I VALEICE (TI MIE ( J I GAR. (IX

4 1.14N
4 .r* XT (-l. - * r

*~ ~ YTJ Y0':.I 'i
* ~ 'T ('

iiJ2)0

.1 DO 1 1: 1., NZ

34 J. : 7 'T ZT 2) +PZt. 1 '*'9 1 *2. 03

31 6 i~i:2. 13*AE/AMS
<7 F'Rlr):-',. 29527795

4) CPW5E: S- I N RD

4? SF'H: S N(PHI.r)
43Z CPHqZ6-CFH*S2'E
,14 IFHCt-b .CFH*C7P.
45 WlX-'3. '3
116 WY:--O. 03

7 DO 10 1::1,8036
M. :1.03 ICOMS(I):.IGAR(I)

49 CALL TROBIN(GI.. IJ2MID, KSW2..kS. IPGE, IY)
DO17 2 0 1:: 1 80 6

31 2013 GAR ( I :'IcCiiSA I:
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2 SCRAT
3 CORRS PROG NUMl OF S1MOOTH PiS 14 NOV 79 ROJ S RE.M3:CORRS. FOR
4 CROSS
-, NORX3
6 N.STC
7 N L IST -%
8 SPORT
9 SUBROUTINE CORRS(N, A It BC2,IS)

ill DIMFNSION AC±)S.B(1)
±1j. I NrEGER*2 I, J.- K, I N, R Ik 1W 14, N
12 D=O. 0
1.3 DO i.V. N

14 ± irye;I):(I

tc6 DO 50 Jj,11
*17 DO 50 K=t N

J.8 IF(J. Ec4. K) GO TO 50'
±9 IR:=IA8S(IS*(J-K))

IN:=N-IR
*21 RMSFR:-... 0

22 IFC IN. LE. 0) GOTO 50
23 DO ±.0 I: ±.. IN
2-4 IW=I+IR
25 10 RMSR---RlSR+A(I)*A(IW)
26 RMSR:r:RMSR/1D
27 C2:C2+BCJ)*BCK)*RMlSR
28 50 CONTINUE
29 RETURN
30 $ASSM
3±1 LI ST
12 $PORT

* 33 END
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2, SCRAT
1 DFOAI.T PROG SPHRRF DROPPING 14 NOV 79 R01 S REM3:DECALT. FOR

4 CROSS

6 ~NLST C
* Nt.. IST

_ iF:RQLINIF DFCALIIT'JCNT.. IFLAGI.)

I ~F; CI.. NIS-T. NAZ. ~.. XMi(50)
* :NTEGF7k+2 I .IC:NT, .JCNT, IFLFIG

1 1 INTEtiEI*2 IX.- J3, N.. MIPMIAX. KAXI. KMAX2,- NIST.. NXYi, NZi
ir, IFLFIGtI:-

1J:: R 2 :2 9 1

2± PR :'. ., 2C.. El -:'8) T,.. 1 S2_ c .-.c

24 ['LTH- S3I.:-DIFS(R*6. 561666):
25 IF (DL TH') 2.- .- 3

_6 2 ICNT:PI
*C c. TO 4

3IC:Ni:ICNT+i.

IF(5-ICPiT i. 5, 4
F.4 S I i:2J

33. CIO Ti Cj
-15 1 :7

37 6 RA:I,'.E'f*-8) T, 51, S2.. S3
2Z 8 IF'FT - T) 7.. 76

7 rETrLI R 1-4
4A ~8 I -LRGI-

4 1 RETURN
42.. 4ASS11

* 44 $FOR~T

45 E ND
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2 ~SCRAiT
P1r- ROG P05..DI- NSE.. &WIND CHG 14 NOV 79 ROT1 S REM3 :0EV. FOR

4 CROSS
5 NORX3

6 NI. ETC
7 NLIST

8 SPORT
9 SUBROUTINE DEV(VRHO.. VWX.. VWY, VP, RHOOO)

:1.02 COMMON TIMECIGO)..X(±130)..Y(±0).. 103)..TMID(50)..XMIIDC50), YMID(50)I
Ii. A ZM IDC(50), XV (50),. YVM (50).. 2YM (513),1 IX, J,. N, 111DMAX.. KMAXI.. KIIAIX2
12 B6 Ci. IST.. NXYI.- 1NM., ZXM(W1)

:173 COMMON /D/,X±.. X2.. X3.- YI.. Y2.. Y3,. 71.. 2, Z2 :X 23-.. 23X,. CONX±.. CONX2.. CON:.:;..,
14 ~A CON::4.. CONZi.. CONZ2.. CON73.. CONZ4.. GS.. IDEGX2.. IDEGXI.. IDEUZ2.. IDF.1--i

'16 IN'rFGER-*2 IX. J N.. MIDMIAX. KNAXI. KMAX2.. NISI.. NXY±.. NZ±
1 7 INTEGFR*2 IV.. IDEGXi.. IDF.iX2.. IDEOZI. IDEG??.. N2MlID
I1S- DAFTAi IV.WO?-
:1 '4VARP: -.36
20 VARE: (. 15*.±)*:. 96383E-6

I VARA -VAiRE
TL.OSC' -1 .4X1+YI*Y1.
THRSQ::2TWOS+Zi*ZiJ

$4 VAiRXr. X±*-X±*VAiRRTHRSQ+X±%'*X*Zi*?iZ. *'9ARE?.-TWOSO+YI.*Yl*VARAI
VAIRY': Yi*:Y1.4 VARR/THRSQ+'9i *YI *Zi*±*VIRE.TWOSQ+X±*XI*VAiRA

6 ~VARZ.2±.:*Z±*,+VARR!,THSQ+TWOSQ*VARE
IF( IDEOjXI.. I) GO TO 3:10

18 VARXV. CONX±*'y'HRX
c..qVARYTV--.C:ON,.X±*:VARY

I09 VARXZVCONXI*VARZ
GO TO 320

3013 VARXV:.CONX2*VARX
VAR'TV:..CONX2*V.ARY

341 VARXZW.:CONX2*VAIRZ
<f5. 320 IF C I DEGX2. NF. 1) GO TO 3313O

VAIRXA-CONX3*V ARXV
VARYA:~ i:OX*VRYV
VARXZAi;:CONX3*VARXZV

79 GO TO 3403
4? 33,'-<0 \$FXA::flflOJ'4* VARXIV
4z1 VARYA:-:CO14X4*VARYV
4$- VRXZA=CON'X14.*VARXZV
43:.- .340 IF(IDEGZi.. NF. 1) GO TO 350
44 VARZW -SQRT CCON4Z±*VARZ)

471 GO TO 360
46 350 VARZV=SQRT(CCONZ2*VARZ)
47 .360 IFc(I DEGZ2. NE. I) GO TO 3703

48 VARZA:- SQRT(4CONZ3*VARZV**2)
W9 GO TO 380

2713 VARZA-SQRT(CCONZ4*VAlRZV-**2)
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8i C); VRHO-(. .*VAiRZ'yZ2)**2+(YARZ/(Z5-GS) )**2
IF(IV. EQ i. 0O Ti) 390
VP- zGS**2/4. *RO(MDNMD-~DNMDI)**2*RHOOO**2

GO 0 TO 400
!.16- 3 9 VP" 'QP+Q-S:*:2/4. 6*YRHO*CZMID(N?-MID-i)-ZMID(N2MID+i) )**2*RHOOO**2

57 400 VRHI::.SQPT CYRHO)

i(.2*X/i.3. S*2**2*VARXZA)
60 VWY: ::SQIRT<CYFRYTV+ C 2X? C 23-O X-S)) **2*YARYA+ CY3/ C 3X-OS)) **2*VARXZY+I

* 61 1. '93*72X/ C 73 X-GS) **2) **2*VARXZA)

6.I STI
IF! I F RT

END

'14
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2 SCRAT
3 DRAGT PROG DRAG TABLE 14 NOV 79 R01 S REM3:DRRGT. FOR
4 CROSS
5 NORX3
6 Nt.STC
7 Nt IST
8 $FORT
9 SUBROUTINE DRAGT(CD, RMC, RE, IF.LAG)

10 C ROUTINE SENT RE, AMC : REYNOL.DS NO., MACH NO.
it. C RETURNS CD : DRAG COEF.
:1.2 C IFLAG= -1. VALID CD; IFLAG = 0 NO CD
1- DIMENSION DRAG(2,2)
14 INTEGER*2 ARI(24, 22).. AR(17, 31 ), AR3C16, 15)
15 INTEGER*2 RENL.(40), AMACH(53)
16 INTFGFR*2 ARI.A(24, 8), RR..B(24, 7), ARIC(24, 7)
17 INTEGER*2 AR2A(17, 8), AR2B(17, 7), RR2C<17, 8), AR2D(17, 8)
18 INTEGER*2 I, J, I6, J 1.4, II, J J, NMA, IF. AG, II, Jl
1.9 EQUIVALENCE (ARI(, 1), ARIA(±, 1)), (ARI<d, 9), ARIB(I, 1)),
20 X (AR±(1, 1.6), RRI.C(1, 1)), (AR2(1, 1), AR2A(1, 1)),
2:1. X (AR2(I, 9), AR2B(1, 1) ), (RR2(1, 16), AR2C(1, 1)),

X CAR2(1, 24), AR2D(1, 1))
23 C
24 DATA ARIA/
25 X167".<, 1604, 1535, 1491, 1449, 1384,1342, 1289, 1.250, 1199, 1171, 1±42,
26 Xl132, 1104, 1075, 1069, 1055, 1038, 0, 0, 0, 0, 0, 0,
27 X1683. ±6J2, 1541, 1491, 1.452, 1392, ±347, 1292, 1252, ±200, 1±7±, 1144,

F28 X1134, .E06.. 1078, 1069, 1055, 1041, el 0, 0, 0, 0, 0,
2.9 X1697, 1622, 1547, 1.495, 1458, ±400, 1352, 1298, 1254, 1202, 1171, 1147,
30 X1±36, 1108, 1080, 1067, 1055, 1043, 0, 0, 0, , 0, 0,
31 X±72, 1640, 1555, 1503, 1463, 1410, 1358, 1302, 1259, 1207, 175, 1150,
3? XI138,1110, 1082,0165,, 0.0. 5, 0, 0.- 1 ,
3 .1 X1749, 1658, 1567, 1519, 1473, 1.420, 1366, 1310, 1266, 1212, 184, 1157,
34 X1141, 1:111, 1088, 1070,1 058, 1051, 0, 0, 0, 0, 0, 0,
315 X1780, 1680, 1580, .533, 1485, 1430, 1375, 13J 9, 1275, 1220, 1192, 1163,
36 X149, 1122, 1095, 1076, 1062, 1055, 0, 0, 0, 0, 0, 0,
3:7 X1809, 1703, ±597, 1548, ±498, 144.4, 1390, 1330, 1287, 1230, 1202, 1173,
38 X.158, 11.0,1101, 1084, 1066, 1060, 0, 0, 0, 0, 0, 0,
34 X1841, 1728, 1615, 1564, 1512, 1456, 1400, 1341, ±298, 1242, 1214, 1l86,
40 X1170, 1140, -109, 1097, 1084, 1072, 0, 0, 0, 0, 0, 0?
41. DATA AR. F:/
4. X1870.. 1753, ±636, 1582, 1528, 1471, 1414, 1355, 1310, 1257, 1227, 1196,
4. Xi179, .146, J113, 1.100, 1089, 107,U, 1063, 1050, 0, 0, 0, 0,
44 X1.9013, 1780, 165?, 1601, 1545, 1487, 1429, ±368, ±322, 1270, 1237, 1203,
45 X1186, .153, 1120, 1186, 1092, 1079, 1065, 1052, o0 0, 0, 0,
46 X1941, 1.810, 1679, 1621, 1562, 1502, 144-2, 1382, 1.337, 1282, 1246, 121.0.
47 Xl192, 1±5?, 11.22, 11.08, 1094, 1080, 1066, 1053, 0, 0, 0, 0,
48 X1.958, 18251 ±692, 1632, 1572, 151.1, 450, 1390, 1342, 1.288, 1.251, 1213,
49 X195, 160, 11.24, 1110, J.096, 1081, 1065, ±053, ±046, 11038, 1025, 101.5,
5i X±976. 1.841,1.706, 1644, 1582, 1520, 1458, 1397, 1350, 1293, 1255, 1217,
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Xi 199.. 1:1.62', 1125.', 1111, 1097, 1082, 1064, 1054, 1047, 1039, 1026, ±0:16,
5-. X41999, 1860, 1721, 165e, 1592, 1529, ±465, 1403, 1356, 1298, 1259, 41219,
5., X1 200.. 1 63. 1126, ±11±, 1096, 1082, 1064, 1052, 1.046, 1037, 1025, 116,
54 X2023.. 1880. 1737, 1671, 1604, 1538, 1472, 1410, 1361, 1302, 1262, 1221,

X1202.. 1163, 1125, 1110, 1095, 1081, 1063, 1051, 1044, 1034, 1022, 10121
56 DATA ARI C.-.'
'.7 X2046, 1.901., 1756, 1687, 1618., 1549, 1480, 1418, 1368, 1336, 1265, 1223,
r :'.:.::120.~3.-:, 1164, 1124, 11.09, 1091, , 088,1063. 1050, 1042, 1032, 101.9, 18 9,
59. ::2077.. 1927, 1777, 1705, 1633, 1562, 1.490., 1422, 1372, 1307,1 265, 1222,

XI 0'2'. 1t, 1.22.' 1108.. 1093, 1078, 1063, 1048, 1043, 1032, 1020, 1010,
Li1 X2090, 19403.. 1790,' 1,717, 1644, 1568, 1496, 1427, 1374, 1306, 1264., 1221,

::1200.. J.1.58. 11.20.' 11.5.' 1087, 1074, 1061.' 1016. 1039, 1023, 1017, 1007,
,107,.. 1956, 18.5. 1731, 1658 1580, 1502, 1430, 1376. 1305, 1263. 1220,
X1199.. 11.57. iJ 19, 13, 1088., 1073, 1058, 1042, ±36, 1023, 1014., 1004,
.712 .. 1972.' 1821, 1746, 1671, 1590, 1510, 1432, 1.378, 1302, 1260, 1217,
.X I96.. 154, 1116, 11.02, 1086, 1070, 1054, 1039, 1032, 1023, 1010, 1000.

67,'- X2142, 1990.. 1838., 1762., 1686., 1603 1519, 1435, 1379, 1300. 258 1215,1-,i 18- :-51 336, 1028, 1.1319,. 1006. 996,
66 .i.94.. 1.. 1 . 1112 096.. 1081,'10661051
-9X2169 200.7, 1859, 1780, 1700 1613, 1527, 1438. 1379, 1298, 1253, 1211,

7 JX.I91.. 1151.' 1., 1095. 1079.' 1063.' ±047, ±031.' 1023. 101.4.' 1001.' 991/
71 C

S[:.A TA AR2F.
X1442.', -38. 12097, 1245., 1.21-0, 1179, 1.141, 1106, 1083,

"4 X 1066.. :1051, 1036. 1027., 1020, 1010, 997, 987,

X144.. 13-78.. 1292., 1240, 121-45., 1173.. 1137, 1100, 1.078,
7b : X 0e.. 10.16 1031. 1022, 117, 1005.' 991, 981,

X'1443, 1376, 1287, 1234, 11.97, 1167, 1132, 1095, 1073.
7?J.X1054. 10.1, 1034, 1018, 1011, 1000. 985, 975,

X1144.. 1373.' ,80. 122712 190 110.' 112I.' 1090, 1065..
86. XI.I'9 :1032,1 026, 1010., 1004, 992, 978, 967.,

I: Xl. 45.. 1.369, 127':, 121.8. 1184, 1154., 1117, 1086, 1061,
XI.-14., 1027, 1016, 1003, 992, 983.' 971. 960.,

,=I -7.14-15, 1365., 1266, 1209, 1174., 1146 18.S, 1 79, 1053.,
84 0:I82<7., 1020, 1011, 996, 985, 977, 962, 951,
: X1444.- 1359, 1257, 1198 1162, i36, 1098, 1072, 1041,
86. , 2,' -,i 1001. 989.- 977, 969, 953, 942.,
87 14142.'35 1249 1186 ±150 1±23. 081 06.. 1034
88 X101.6., 110, 991, 977, 967. 958, 940.. 929.,'
89 DATA AR8/
90 .1440.' 1-:47, 1238.'7 172. 1132, 1107, 1068 1046, 102'
91. X1002, 986, 980, 968, 956.' 945,. 928, 917,

X1.137, 1339, 12Z0, 1160, 1115.' 1085, 1050.' 130, 1005,
987.' 971. 960o 948, 940, 929, 910., 897,

94 X1436., 1.327, 1214, 1143, 1095, 1070, 1034.' 1011, 986,
9.r'% X 964, 954, 942, 929, 924, 910, 892, 878,
96 X143', 1315, 1U97, 1125, 1076. 1052, 1014, 990, 968.'
97 X 947.. 931, 919, 906, 900, 888, 867, 854,
98 X1426, 1298, 1180, 1±06. 105?', 1032, 993, 968, 947.
9' .  X 926, 918., 907, 892, 881, 870, 855, 841.

ic- ;X1414., 1281., i 56, 1080.- 1037, ±13, 972, 946, 926,
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.01 X 910, 8.95, 882, 864, 854, 846, 828, 813,
182 X1377, 1247, 119, 1052, 1008, 987, 945, 91.6, 891,
10"1 X 869, 857, 84., 829, 818, 868, 796, 781?
134 DATA AR2C/
.(.5 X1175, 1063, 952, 900, 857, 837, 798, 773, 756,
106 X 727, 715.. 705, 696, 686, 677, 667, 656,
107 X±688, 984, 880, 825, 787, 770, 731, 70.1, 678,
:108 X 661.. 652, 6381 624, 626., 61 .. 662, 593,
I1.9 X±037, 928.. 825, 770, 737, 716, 677, 650, 625,
1:10 X 61., 600, 589 579, 5"15, 564, 558, 551,
1. X 996, 899, 784.. 731, 692, 670, 635, 607, 584,

1j. X 571.- 562, 551, 541, 535 536, 525, 519,
11 X 974.. 874, 753, 700, 657, 637, 603, 571, 549,
114 X 53?., 526,. 518 5.1J., 505, 500, 499.. 494.,
it. X 95t.. 853., 728. 674, 632, 614, 57b, 542, 527,
1.6 X 51.5, 504, 498, 488, 483, 479, 473.. 470,
117 X 938, 834.. 708, .657, 613, 588 555, 529, 515,
118 X 498, 486, 481, 47-e, 474, 469, 462, 457,
11.9 X 925, 819, 689, 639, 598, 572, 540.. 517, 500,
'12{'1 X 489, 479, 470.. 463, 460, 456, 450, 448/
12:1 DATA AR2/
:122 X 914.. 810.. 68J, 630, 588, 561, 527, 567, 493,
123 X 480, 473, 459.. 452.. 450, 445, 443.. 438,
124 X 905.. 798, 672, 620, 580, 553.. 516, 498. 484,
±25 X 472, 464, 452.. 443, 442, 436, 434, 430,
126 X 884., 789, 664.. 606.. 572, 546, 510., 491, 475,
127 X 465, 456.. 445, 436, 435, 426, 425, 421,
128 X 874, 781, 659, 599, 564., 546, 503, 484, 467,
129 X 45?, 448, 4.<7, 429, 426, 4J9, 41.6, 411,
13(-1 X 85?., 770, 652., 596, 550, 529. 494, 472, 454,
±1- X 445, 435, 428.. 42±, 414, 407, 402. 395..
132 X 849, 762, 649, 584, 543.. 518, 486, 461., 444,
13-s X 435, 424, 419, 410, 405, 399, 39., 384,
134 X 846, 758., 648, 577, 535, 515, 476, 449, 433,
1'.. X 425, 416, 406, 398, 393, 391, 384, 377,
136 X 844, 701, 647, 575, 530, 492, 460, 444, 430,
:1 -.".7 X 414, 407, 396,- 389, 387, 384., 380, 372/

138 C
I3_ DATA R-,,
14(1-' X584., 575.. 0, 0, 0, 0, 0, 0., 0, O, 0, 0, 0, 0.. 0, 0,

141 X544.. 537, 0, 0, 0, 0, 6, 0, 0, 0, 0, 0, 0, 0, 0, 0,
142 X513.. 507, 561, 566, 499, 0, 0, 0,. 0, 0, 0, 0, 0, 0, 0, 0,
14.- X490, 4.86, 48J.. 480.. 48, 0, 0, 0, 0, 6, 0, 0, 0, 0, 0, 0,
144 X464, 45;.. 457,. 458, 458, 459, 46:1, 465, 469, 475, 477, 485, 497, 502, 511., 512,
145 X45i, 449, 446. 449, 450. 451, 454, 456, 459.. 463, 468, 483, 487, 495, 501, 505,
146 X444, 443, 442, 441..442, 443, 444, 447, 450., 45, 462, 472, 479, 485, 491, 496,
147 X437, 432.. 431., 432, 433, 434, 438, 44.0, 442. 443., 456, 464, 472. 479, 4.85, 492,
148 X429, 4>4, 425, 426, 427, 428, 431,432. 434, 4-5, 449, 456, 465, 474, 480, 486,
149 X420, 416, 420. 423, 425, 426, 428, 431, 432, 433, 444.. 450, 459, 468, 475.. 486,
15( X410, 408, 416, 426, 423, 424, 425, 426, 427, 431.., 442, 448. 455, 463, 468, 475.
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I 51 <394. >34. .402, 407, 418, 412, 414, 417, 428, 429, 435, 441, 445, 454, 457, 465,
1%' X382.. 82. 39±, 396, 398, 40, 486, 408, 418, 417, 428, 436, 446, 449, 451, 46,

-X.;.376, 385, 391, 393, 395, 400, 402, 484, 407, 419, 431, 439, 448, 45, 455,
J5-I X371 .370, 379.. _-.r;, 389, 391., 39.1, 396, 399, 482, 410, 425, 438, 447, 458, 455/

DRTs PRFNI..-'
. 2, 3 4, 5, -1, 10, 15, 28, 36, 40, 58, 60, 88, 180, 128,

1' .8 ,:i ,r 6&. 181, 20,1. 220, 250, 30171, 350.. 480, 450, 500, 550, 680, 650, 708, 806,
,. . 16. I5S4, 2000. 2500., 300, 3508, 4000/

jral
J t~~j L,H'rc4 niI,1M, F'

Jr ..' ",. . 0.. 400 _80.. 361,71, 3n0.. 320. 300, 280, 260, 250, 240, 230, 220, 218,
- .1 J9;18T, 10.. 175, 1.6t 165, 16(", 155, 100, 145, 140, 135, 130, 125,

1.. 1 ". . ... 0, iO.-'-5 i.3G, 95, 9R, 85. 80. 75.. 70, 65, 60, 55, 50, 45,
Jr.-r

1 10, 01

," FC ' ..',l. GC OR. A'C. GT. 1. 8) GOTO 10

1 1 10 IF FI ) .30

J, .' Gor 0 G¢IF 2'J It00

iF4 3(0 IF' RF-.IOO3.50, 50, 40
17', 40 1 :-

1 . GOIT', 70

I~l Iit e, I'_

TRI Fr.L(T+1)*10
I-. IF' TF'L ( 0 ,, TR 175.
1 ,1 IF' FE -' I ,
J, f-.' CCJUT I wE

IF,.:: IF. '- 4. 6 90, 9F1, 80
1 P-4 80 J-- I

18 'j'PTCJ 110
i 29 90 DCO I J-,O J14; J, 52
18 (' J= 14
I 8-8- TNI: AI1RCH :(J+lD)/100.
189 IF(.AIIC-TR:'" 1(3, :l6., ±16
190 100 COINT I 4-1E_I .1: i C

:13 C DRAO TABLE SPLIT INTO THRFE SUP-ARR'AYS:
19-3 C ;-:.. AR2, AR;..
J94 C IF NOT IN OF THFSE. COEF:"8
195 C FINr) FOUR COEF: (I, J), (1+1, J), (I, 3+J.), (I+i, J+l)
196 C
197 11F DO 2.I3 r,:. 1, 2
1'-4 DO 200 N.-1, 2
19 11- - .- 1= +M-l

J..J+J + -11
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281 NMA-4
102 IFC( I. LE, 24) G0 TO V08

203 IF(JJ. IT.39) 00 TO 140
2.4 NtIA:3

GO TO 140
?O% 120 IF( JJ. OT. 22) 00 TO ±38

207 NMA=i
208 GO TO ±40

±0 30 IF(UI. LiT.8) 00 TO 148
210 NMR: -2
2t1 ±40 GO TO (150,160,1708220), NMA
-.. 105-3 DGV:ARRI(II,3J)?±J00.
21I GOCTO190
.14 160 Ii 11T-7

I JI.:. J-J-22
21 IF DGV: AR. (I Ii, JI)'1J300.
2i7 GO TO 190
218 178 Jj:-11-24
219 J±'-JJ-38

DGV; AR3 ( IIl. J1 )/10i00.
22.1 190 CONTINUE

DRAG(CM.- N) :tDGV
288 CONTINUE

2; 224 C
2;1"- TR±:zRFNI) *±8
2-2--11,F IF (TRI I T. 0. ' W =5
22,'7 Tk2t-RENLC I.±)*i0.
2128 IF(TR2. IT. 0. ) TR2-75.
229 Rlr (TRI-RE)/(Tf~i-TR2)
27--0 Tki:.AIICHCJ)/0.

221 TR2=AMACHC J+i ) /00.
R2-C(TRi-AMC)/(TR±-TR2)

2' 3 210 IF(DkAO(2, 1). EQ. as . OR. DRAGCIJ 1). EQ. 9.8. OR. DRAG(2, 2). EQ. as
234 X . OR. DRAGCI, 2). EQ.a0.O) GOTO 220
235 CD±r-R1*(DRG(2, 1)-DRAGC1l 1))+DRA0CI, 1)
23f; CD2: Ri*CDRAGC2, 2)-DRAOC±i 2))+DRAGCI. 2)
2 37' CD=R2*(CD2-CDI)+CDI

238 IFLAG::.-i
2-39 RVTJURN
240 220 IRE:-RE
24J WRITFC4,508) AIC, IRE
242- IFLAGS
24-.< RET URN
P244 S00 FORMAT</38X.-20HDRAG VALUE NOT GIVFNA ±4X,Fi. 2, 16)
245 $ASSM
246 LIST
247 $FORT
248 END



2 SCRAT
3 DRVT PROG FINDS DRAG VALUE 14 NOV 79 R01 S RFM3:DRVT. FOR

4 CROSS
NORX3

b NLSTC
NI .15

8 *-FOR T
9 SLIERCUT INE DRVTL .. TEMP.. RE, AMC,. CD, DENTT, HI.. LLL)

0 C0110 4 /CONSI/ RG.. PHI., HWFL., AMS., ZH DI, VS, AM, GSRG, RS
13 lW'W1ONfr 01L'EG. IIIA.. CPH. CPHCZ8., CPHSZ8, CZp, SPH, S2B

1.COMM014ie'*THFOC/ 2K-:), R"'.--) DZ lX('3>,RX(3),DX,Y(3),R(3),DYWX.WY

A ~ f A.I:K'~) ~IS.T(634,EISR<6001)., EIAST<1313) JMXEUASMC<600)

DA.EF+ h:. Li PD.1. F

:17 HIF:..'R.~.)R~ +YI)R~ )(.*RG:.+HMSL.

1 - WTI-~ j.FaiFk
Wi 1,10-C- J. -DENT/AlS) *.WTHR

I.' ['lE'r F,'7 + ?)*.CPHSZF:+PY (2,1' *SPH)

IF c.:. FO~ 2' ::GO~TTO 2

IIi11.ll Al rlicS0I.. TF-lP.. DENT)
'I R* [lU.*YF - DI*(THP~j.1. 4. )*(. 48- *TEMP**i. 5)

1 ~ il- tIM: ,FL4:c. RTQ?8. 16/TFIP:/7:413. 292035
:32L [:PR;3-Te': [. AMfC:, RE.. IFLIF:,C

I F': 1, ' 2'ii. II36 3,
L3P'iT i 01 HI

75 ic F iFII >X.. 1,9HWARI NIG - THE~O TRAJ, 5X, 4HAL T-, F10. I./
->.3HEP.0 II* DRAG TAR:LF -PREVIOUS CD USED)

36 x I: Ii Ilk

41 DY. iw.')

11 D/: -F4 .:RX,:. 2 -W:.:) +E:X-CX
Y -F* RY (2) - F.Y r

y .D

LLL
''o DE1NT I :-DENT

16 R T URN

L IST
* FO P I
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2 ~~SCRATS, 
R 1 3 F T N F I3 FTI TO1N FROG CALL S14OOTHFD VEt 1.4 NOV 79 ROtsRMI KTN ~

4 CROSS
5 NORX3
6 NI.S1lC
7 NLIST

*8 *FORi
* 9 SUESROUTZNE FITON

.16I COMMON /COEPA,- PXYiC5J),F'XY2(C;),PZ2(2i),PZI(3fl)
11. COMMON TIMECI*0) X(100), Y<100), ZC100), TMIDC5O), XMID(59), YMID(50),
J.2 A ZmlDC!70t)xvIm50t YVMC5G), zVwm(56 ix IX.14 MIfMXKMAXtKMAX2,

13P CJ. N.1ST, NXYi., Nfl, 7XM( 50)
14 INTEOER*2 IX.J, N.MIDMAX. KMAXI KMAX2, NIS fNXY±, N71

INTEGER*2 IK.NFND
I'SPX:0 '3.

'S P2'X:i 0.
.19 pzt a. o
P0 DO I I: 1.. MAXI
2J. Pzx- PZX+Z ( I ) *PX'ViC I)

2? PX-'PX+X. I)*PXYV I)
I FV -PY+Yc I)*PXYI( I)

24 END: NZI+N-1 ST-i.
-- DO) 2 I:-NiSFr NENI)

=:I-NiST+1

F GO TO 5
p9 ENTRY FITON2
70?f PX.'3-. 0

Vt PZX: 03.
PYOG .
PZ> 0. 0
DO 3 I: 1, KMAXI.

3 PZ=PZ+ZC)*P1(I)
DO 4 -I= S W~, 1END

n ~ K- 1-NIST+i
7Z9P2'X:PZX.Z( I)*PXYICK)

40 PX:.PX+X(I.*PXYIC<K)
41 4 PY=PY+Y(I>*PXYICK)
4 5 JMID(N)=-TIMECM1IDMAX)
.13 XMIDCN)=X(MIDM4AX)
44 YMIDCN)=Y(MIDIIAX)
I157 ZMIPCN)t-'Z(MTDMAX)
46 XVM(N)mPX*2-,
47 YVM (N) :r:PY*?.

* 48 ZVM(<N) -PZ*2.
49 ZXM (N):-PZX*2.

-10 RETURN
!.A. $Aissm

LIST
03 P$ORT
54END 113



INIEP PRAT D;ATA INTFRPOLATIO14 14 NOV 79 0 M NE.O

4c P RSS

NL ST:
7 NLIST

l$L1:PIlUT I4F. 1 IN ER ( I NTERP, 2.. 2 , I Y, I PGE, STALT)
if V .'I JT,.,'IH. HI, AI11C... WE, WN, WT, THETA, PI, RHODO, T, CD, RE, VRHO, VWX, VWY

1II I iF:. '.. .'T, I 1TAL-T, I TI M, CFREQJ TNrpi, TNr2,,
c 'IF TH. ITIII. ANrD INTIL T A'::' INTERGER*4 VAR

INFF a,2: INCRFM'-10T06
FH, CT -*THI.T) GC'TC 40-1

IF 11,1r i- ) 71-11., _1,l1' 701j
',.IT lIIIC:FI

II JTFI T INITRI _T*.I NC:REM

70 1 IF- 1:i_ Ft T- IH. 4134,. 702, 702
QR- Ft 'TFif T: I W T

[,El FiL.T iWTHI-c. H-e:
-4 WE 11 :-:- 3+ LF Fit. WE--SA7

ITSFI.1 +(:-EI Fi T*' WN-SA,4.
L'TT1 SPrS+EFI.AI..T*(NT-SAW'
_Fl '. WHNGI ITT. WFIT, WNIT)
I'AFrTT1' llj

'j7a[)ElFi T+C'2-SA7)
ii ?i 1'E:+'EIALT* (7 &'-CAS

TIJ 41 -1 T 3F+CFLALT* (TNE~l-SA. I)
i4t.'I T: 3A T +FLAL T*'TNrx.-SA22,

.'"HCIVT Hl7+.LALT *(~:VPHO-SFRt? :

.WY IT: FI 1'4+DFl .AFI -T(VWY-Si 9)
11 1 1: SA 1 C+r-Fl .At T*.sYV710

F'IMF:IT- SF11*('(J- 01*PI/S:.::**DE.ALT)
40wFi P-11 uL D* S8l3*((RHOIOSF13)**[)EL-A.T)
41 1 I I]C " 17+FLt4T-A2

CL I 5i:r 1FL*C:-A.
4-1IP* IT:~t5PLl.*R-~~

441 A1C IT: '-:FIl6+[)FLAL-T*+( AMC-5A16)
465 A[.T rjr~l T

4FIf TEMP. ITIl
47 IF'(IPGF LT 56) GO TO' 3-3

.1,:4 WP:I TE< (IY, 40i11
517 -I l FuPRtFT.:I i 90X.. 27H***R 11. S. NOISE ERROR IN***/-3X, 1.9HTIME ALT

114



5±*EWIN) NWIND SPEED DJR PRFSS T DENSITY Z VEL. Z RCC TDE
52 *N CF DENS PRES TE-MP EW NWV,'3X, I2OHZULU METERS NV'S
53 * MV'S MV'S DES me KC GRV'M3 MV'S MV'Sp /CC
54 / VS *****PERCENT***** N/S N/S )
55- 33 IPGE-:4PGE+iL
56 WR1IF (4,900) AIT,TEMP,RHOITPII4BIT,WEIT,WNIT
57 900 FORMAT(' ',6EI0a4)
568 WRITEF(IY,327) INTAI.T,WEIT1 WNITIWTIT, IHETITPIMPtIT, XTITRHOITZ2IT,
59 *731T,TND2IT,CFRQIT,VRHOIT,VPIT,VTIT,VWXIT,VWYIT
60 327 FOPMATC9X 1  17, 2F6. 1,3 F?. 2,2C(14,F9. 5), F. 2, F6. 2 2(<1IX, E9. 4),
61 *3FG. 1.. 2F!5. I)
62 INTAL T=INTALT-INCREM4
6 3 GO TO 701
64 404 SA±=HI
65) SA3t.WN
66 SA3:-:WE
67 SAS::.-WT
68 SAG:;THETA
159 SRVt-72

71 SA9Q -VP
72 SAIO- :VT
7 3 SA±1.- PJIMR
74 SA12-T

* 75 SA13;:RHOOO
76 SA±-4:CD
7? SA±5=RE
78 SAIS: .-ANC
79 5A17=VRHO

80 SA±8=VWX
81. SA±9- VWY
se2. 5A2: -CFREQ
83 SA2t: lTND±
84 SA22.=TND2

85 AS RETURN

87 LIST
88 $FORT
89 EN1D
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2 SCRAT
I IINEAR PROG COr1F'UTF LINFAR COEFFS 20 NOV 79 ROI S REM3:LINEAR. FOR

'I CROS.
53 NORX3

e. NLSI C:
7 NLIST

8 FORT
9SLIBROLIT IlE 1.1 NEAR (NFTS)

Cl F cCiHMflIJ eC:OEF/PXYI ( T:1 ).. FXY2 (35).. P72 (21 :3..i (51
:1 i I14TFGEP4:2 NF'TS.. M, KI,. K2.. I Pil-

li P-I.T

e, pit' rlj. 0

4 LIST
-WOiRT
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2 SCRAT
3 REAVG PROG HALF SEC AVERAGING 14 NOVI49 ROI S RFMX:RFAVG. FOR
4 CR055
5 NORX3
6 NLS1C
7 N.I ST
8 $FORT
9 SUBROUTiNE REAVG(ICNT, IFLAFG3)

COMMON TIMECI8O), X(100), Y(ig3O), ZCIOO) TMIDC5G), XMIDCSG), YMIDCSG0),
11 A ZMID(S0)tXVMC5GtYVM(50),?VM(50) .IX..JN.MIDMAX.KMAXtKMAX2,

12 Cl. NJ.S.. NlXYt, NZt, ZXM(50)
1 3 INTEGFR*2 IX. J, I4,14IDMAX, KMAX.. KMAX2. NiST. NXY., NZi
J.4 INTV:GFR*? 1,IFLAGI ICNT

ilri IFLAG3=-i
1-6 ST=.%e
J.7 SX=.
1.8 SY=.
19 52;=.
20 DO ±1 1W=,
2-1. C DATA FROM THE BENCHMARK RUN TAPE Y388

22 C AND PROGRAM 8i.SOSERNA*BN4CHMRK.PMR
27 C PRODUCES DATA LARBELED) "TIME X Y9 Z".

24 C THE FINAL- EDITFD DATA CORRFSPONPING TO
* 25 C TO "X" CSI) IS USED FOR CAL.CULATING

26 C '9(J). AND D81A CORRESPONDING TO "'9"
27 C (S2) FOR X(.J).

* 28 C THIS PROGRAM WILL FOLLOW THIS CONVENTION
29 C IN THE STATEMENTS BETWEEN LABEL.S 5 AN4D 1.
3" C DATA READ S1, -. X S2' ?-Y, S3=2

31 REAeDCI. 5,. END=2) T,. Si. S2. S3
32 5 FORMAT(4E1.8.?)

13 ST=ST.T

341-5 SX=SX+S2

* 36 i s2=52+53s
317 TIMECJ):. 2*ST
318 XCJ)=. 06096*SX
319 Y(J)-. 86096*SY

4 C, 2(J)=. 06896*5/?
4J RETURN

42 2 IFL.AG3::0
43 RETURN
44 $SISM
45 LISI
46 SFCJRT
47 END)
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SCRAT

RFAVGT PROG THEORFTICAL AVOING 14 NOV 79 R@I. S REM3:REAVGT. FOR
4 CROSS
r NORXD
6 NL.STC

7, NL IST

9 SLIEROUTINE RFAiV1TC IFLAGt
10 COMMON /TPFO/ZTC-),RZ(3,DZ,XT3),RX3),DXYT(3..RY3).

±1 X DY.. WX, WY
COMtIfi- T I MEF0i0o3 XC± 00), Y (100), Z2(1.00), TMI D (50), XMI D(<50).. YM I DC50)

A FlZtID(h3), XVMC5O,).. YVMC5:O).. ZVMC5FO).. IX, J, NI.. MIDMAX., KMAX±l, KMAX2,
14, El Cl, MIST, NXY1, NZ±., ?XM(50~)

1 INT.E-.k*2 IX.. J, N, MIDMIX.. KMAiXI. KMAX2 NISf'. NXYI., NZ±
6.- INTFGER*2 I.- IFL.AG4

9c S~ri). 0--

21. -<U. i3

DO' I Ir .1) 5
SAIL THFOT(T)
')4IF(.T. EQ. -999. 9) GO TO 10

~'Z4 TIIiF<J)=-0. 2*ST
30 X(J):13. 2*#SX,

Y -.J) -03. 2*1SY

* RETLURN
1 0 IF[.A i: -

5* REl URN

F: $FOPRT
END
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SCRAT
51 SIDE PROG MOVE* DATA ± PT 14 NOV 79 ROI. S RFM3: SL IDF. FOR

4 CROSS
Is NORX3

6 NLSTC
7 NLI ST
8 $FORT

9 ~SUP-ROUT INE St I DEC( I R, ICNTA I FL A67))
10 COMMON TIME(100), XC100), YC100), 70100),. TMID(50), XMIDCSG), YMID(SOX.
1.1 A ZMID(SCI), XVM(5O).. YVMC50), ZVMC!30), IX.. J, N,. MIDMAX.. KMAX±.. KMAX2.

* 1 2 B CI.. NIST.. NX't'±. Ntl.. ZXM (SO)
1 : INTFGiER*2 IX.- J,. N, MIDMAX.. KNAXI.. KMAX2, NIST. NXYI. NZ±

i4 INTEGFk*2 1,. IA,. IC,. ICNT.. IFLAG3.. IRFIPGS
1117. IFLAGS-:.:-±
A IFIA:::KMAXIIR

I-,, DO J10 I-It IA
11? IC---I+IE:

19 Y(I)=Y( IC)
20 2(I)=ZC IC)

21, 110 TiIIE(I)-.TIMF(IC)
I C=-IRt

I DO III J- I C, KMAX±
ii I CALL REAVGC ICNT. I FLAG33)

26 IF(IFI A863)114, 112.11-3
1.14 RETLURN

2113 J12 IFLAPG7*=O
9C RETLURN

3A 1.13 1F[ AGS:..i.
RETURN

t -AS sm
L IST

34 $SPORT
END
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SL I!ET PROG MOVE TDATA i PT J.4 NOV 79 ROI. S REM3 SL WDET. FOR
'1 CROSS

* NI.. IST

9 SUPRC'UTINF St IDET(I. IFI 8I36)

At 2MID<!:,Oi).. ::<VII(50)1, YVPI(50).. 2VIIQ(t0o, IX, J, 1-, IIIDMAX.. KMAX±.. KMAlX2,
E: il.. JI S1 HXYI.. NZI, ::..:H ( 50~

llIJTi--GER*:2 IX.. J, N, I1DI1AA:. 1It, K14WX2, NIS5j .. NXYI, NZI
I 'iII4TFGR*2 I,. IFi.. IC,. IFLFIG4, IFLFIG#F

IFI Ai> I*

:17 j :C iEi -r T HE I C

IC c-T1+1

IL A G 6 G I ISI
DC- lCa R TJT>Ihi:.

iii ~t LRF~iGT (I FL120~

1:1~ 
.......

RI



SCRAT
3 TAR PROG CONSTR PR1NT PLOT ±4 NOV 79 R01 S RFH-3: TAB. FOR

4 CRO S
5 NORX3

6 1.LSI C

o3 $FORT
94 SUbROUTINE TARCESAL.T, IY)

i~~j INTEGER'*2 I, IY,
D. DI MENS ION DEN (5.. 8) W IWD (5 8)

I2 DATA ?ERO.," '/
:1 DATA DEN / 3r*4MG. 01 ,4MH. 4? , 4H0. 9,1,
14 x2*4MG. 01 , 40M3. 02 ,4MG. 51,- 4MGO. 95,
1!.; x 2*4MG. 01 ,4H0. 03 , 4H0. 59, 4HG. 96
16 elX 4MG. 01 4H0. 01 , 4H13. 4?, 4MG. 72 ,4H0. 9P.
17 X 'IHO. 01 ,4HO. 22 .. 4HG. 84, 4H@. 9? , 4HG. 99
is 1x 4Ha. 22 .. 4H. 02' 4MG. 90.. 'IHO. 98 I HO. 99,

19 4H0. 42 4MG. 80 4MG. 96, 4H0. 99 , 4MG. 99
20 A 4H0. 75 .. 4HC4. 96 .. ,I1HO. 99.. 4HG. 99 ,4HO. 99/
21 DATA WIN 4-H0. 01 4MG. 01. ,4H.0. 2, 4HO. ±4 , 4MG. 58
22 X 4lH0). 01. 4HG. 01 ,4O. 033, 4MG. 17 , 4MG. 63

*22 X 4MG. 61 ,4MG.01 ,4MG. G6, 4H@. 24 ,4MG. 66
x 4HO. 0:1 .4H0. 03' , 4MG3. 18, 'IHO. 85 , 4 HO. 90C
X 4H0. 01 .. 4H0. 10 .. 4H13. 70, 4MG3. 9? , 4HG. 98

26X 4MG. 0.2 ,4H0. 40 .. 4MG. 98, 4MG. 99 , 4H0. 99
27X 4MG. 5?7. 4HR. 76 4 HO. 99.. 4HG. 99 .4MG. 99
2Rx 4MG. 96 ,4HC. 99 ,4MG. 99, 4H0. 99 4HG. 99/

25 100 FORMIAT(±HI,20X.. GHRATIO OF AMPLITUDE OF SMOOTHED DEN4SITY WAVE TO A
3ICI IM4PLITUDE-. OF ORIGiINAL./32X, 4GMW.-AVE AS A FUNCTION OF AL-TITUDE AN4D WAY

3.1 2E[ ENOTH. /29X, SOW(ALTITUDE AND WAYFL.ENGTM MEASURED IN KILOMETERS.)

-13 ±0± FORMAiT(2GX, 62HRATIO OF AMPL ITLUDE OF SMOOTHED SINUSOIDAL WIND TO AMI 4 ±PLIT 7UL* OF/23X, 55HOR I GINAL W I NO AS A FUNCT ION OF AL T ITUDE ANDr, WAVE
351 2LENGTH. /29X, 5SHN(ALT ITUDE AND, WAVEL ENOTH IIFASUREDI IN KItI OMETERS.)

3 6 3111/)

37 10:2 FORMAT(46X, 8MAL-TITUD//26X, 57HX :100 X 963 X 80 X 70 X 60 X
38 ± 50 X 40 X 30 X/26X, S7dIHX)/20X, 7MW X.. 8(GX, ±HX)/,-2GX. ?HA.
3.14' 21 X, 8(Ai6.. 1HX)/2GX. ?HV X..8C6X, ±HX)/20X, ?HE 2 X,. 8(A6, iLHX)/2G

40t. 3X, 7H1. X.- 8(6X, ±MHX)/,20X, IHFJ 5 X, 8CA6.. ±HX)/2GX, ZHN X, 8(6Xl ±
4J. 4MX)/2CX.. 7MG 10 X., 8(A16, I.HX)/2XS 7MT X, 8(6CX, IHX)/2X. 7MM 20 X,
42 58<A6.. .H)//////
43 WRITE IV, 100)
44 IFCFSALT. GT. 75. ) GO TO 20
45 ±.0 WRITE( IV, 102> (ZERO, ZERO, ZERO, ZE-RO.. (DENC I, J), J:: 5, 8), 1. .5)
46 WRITE(IV,I01)
4? WRITECIV,102) CZEFRO,.ZERO, ZERO, ZERO.. (WIND( I.-J>,J58>, I- 5)
48 RETURN
4f9- 20 IF(FSAL.T. GT. 90. ) GO TO 30
50 WR I<IYY1.02) <(ZERO, ZVRO.,ZERO, (DEN (I..J), J*-4, 8).1 -I,5)

121



51 WR ITE(XY,.01)
..:. WRITE( IY, 102) (ZERO, ZERO, ZRO, (WIND( I, J), J-4, 8), IN4, 5)
5- REI IRN
54 30 IF(ESLT. GT. J.00. ) GO TO 40
55 WRIT(IY, 102) (ZERO, ZERO, (DFN( I, J), J38), I x5)
56 WRITF(IY,11)
57 WRITE(IY, 102) (ZERO, ZERO, (WIND(I, J), J=3, 8), I-1, 5)
58 RFTURN

* 40 IF(ESRLT. GT. 110. ) GO TO 50
61. WRITE.IY,102:) (ZERO, (DFNCI.. J),J:.2,8), I:-1.-5)
6* WR I TE ( I Y, 10. )WRITEC I', 10- (ZERO, (WIND( I, J), J-2, 8), itt, 5)

RETURN
61 50 WRTTF(IY, 102) ((DEN(I, J), J-1, 8), I::t, 5)
65 WRITE(I1., 101)
* WRITE( IY, 10P) ((WIIJ(1I0, J).. J-I, 8), 1:-1, 5)
67 RETURN

I.9 LIST
7? SFORT
7 . ENr:

12I1
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2 SCRAT
3 THE -OT PROG COMP THEO TNAJEC 14 NOV 79 RO1 S RFM3:THEOT. FOR
4 CROSS

'-I NORX3

7 NLIST
8 $FORT
9 SURROUTINF THFOT(T)

A.0 1INTEGER*2 11.. K.. U, I U
I: COMMON /CONST/ RG1 PHI, HMS-L, AS, ZO, D1 VS1 AM, GSRG,R
12 COMMON /THEO/ Z(3)J RZ(3) D7 XC3)1 RXC3) DX, YC3), RY(3), DY, WX, WY
13, DIMENSION A(4), P(4), PZC2), PXC2,)), PYC?), QZC2), 0XC2). 0YC2)

* 14 DATA A.. P/0. 0.. 0. 5, 0. 5.. 1. 0.. 1. 0, 2. 0, 2. 0, 1. 0/, IU/S/
IS5 IF(IU. NE..0) GO TO 2
J.6 T=0.

17I Jn.
Is1 2 DO I K.t ,2
19 PZ(K)=0. 0
20 PXCK')-0. 0

*21 PYCK)r:0. 0
QZ(K)=0O. 0#.

13 CQXCK)r0. 0
24 ± QY(K)v0. 0

H= .

26 DO 6 U-1.- 4
P7 DO 7 K.-:1,.2

28RZ (K) L:2C(K) +AU) *PZ (K)
29 RX(K)--XK) +A(U) *PX (K)
30 7 RYCK)z:YCK)+(U)*PY(K)*

*31 1DO 6 K=1., 2
32 CALL DRVTCKJ At. RP, A3.- A4, A5, 86, 11)

Pz(K)=D?*H
34 PXCK)::.-lDX*H

.151 PYCK)=DY*H
36 QZ(K)ttOZ(K)+8(U)*PZCK)
-7 QXCK)rQXCK)+BCU)*PXCK)
38 QYCK):a-QYCK)+P.CU)*PYCK)
39 6 CONTINUE
40 DO 8 K:-1, 2
41 2(K):rZCk)+QZCK)/6.
11.., X(K)=XCK)+QXCK)/6.
43 8 Y(K)-Y(K)+QY(K)/6.
44 T=T+H
45-' TALTnZI)+(XI)*X(1)+Y(1)*YCI))/2*RG)+HMSL
46 IFCTAI T. GT. 55000. )GO TO 10
47 T:z-999. 9

* 4$ lUnG
49 ±0 RFTuIRN

"o SASSM
LIST

l.; $ORT
53 END
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2 SCRAT
I TIFALL PROC CHK 5PHI COLLAPSE 1.4 NOV 79 R01 S REM'3:TIFRLL. FOR
4 CROSS
5 NORX3

6 ~ NL51 C
7 NL IST
8 WORT
9 SUE'IROUTINE TIFRI.L.HI,TFT,IFT,ZVM,H12,COLRPS,IPGE,IY)

10INTEUER*2 IFT, 1H2, IPGE ZY, JFT
11 COMMON /TF?,TFTI, TI2, TFT3, TFT4, TFT5, TFT6, TFT7, TFT8, TFT9, TFTO
12 DIMENSION ZVM(50)
1.3 GO) TO -K -799. 302, 306, 350.. 464, 31?', 325.. 360, 356., 362, 351) I FT
14 302 1IF ( V11 2). LIT. ?VI (1) GO TO 303

15. 412 IFT=5
JFT=i

J. 41.1 FC.iPi1AT.. 02. ".... HRPOGEE NOT KNOWN. TIME OF FALL TEST NOT USED ABOVE 5

21 GC'T 399
212 303 IF (HI-77900. ) 3710,304,304
;; -- , 304 IF (ZVII'1)+200. ) 41.2, 305, 305
24 305 IFT=3

25 GO TO 399
6 3(16 IF (7vII(D)-2vm(2)) 41.2, 412, 307
2-il 307 I F ( ZVtM(.) +200. ) 3138, 308, 399

28 308 IFT=O
2 H12~-HI/:1000. +2. 1

31 H l IH2
3 P IF (HI2-H13-.5 309, 31.0, 310

33 7A39 H12=IH2
34 GO TO 311

737 311-,, H12---IH2+1
36 1 H2-H I Z
37 3J I WRITF(IY, 413) IH2

38 413 FORMAT(IH ,20X, 16HRRALL.OON APOGEE =, 14, 4H KM. )
39 IPFEIPGF+l
40 1IFTth 6
41 RETL~kN
4?*: 31-2 IF(TFT2. EQ. 0. 0)RETURN
43 IF (HI2-iO. ) 300k 38± 313
44 313 IF(HI2-125. ) 314, 318, 319
45 314 IF (H 12-115. ) 315, 316, 31.7
46 300 IFT:-7
47 GO TO 325
48 301J TTEST=29.
49 GO TO 323
oos 315 rTEST=25. +4. *<1±5. -HZ2)/-15.
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0 0 TO0 3231
52 J1.6 T fE5Th25.

GO TO 323
*54 3 17 TfF5T=24. +(125. -H12)./l0.

5rm GO TO 3231
31 8 TJEST:4?4.

* 17 GO TO 32T
58S 319 IFCHI2-i40. ) 320k 32L, 322
59- 320 TTESW=22. +3. *C1.40. -H12)/t.5.
68 GO TO 323
61. 321 TTESTh22.
62 GOTO323
63 322 TTESTh2i. +(150. -H12)/10.
64 323 IF(TFT. L.T. TIEST+3. . AND. TFT. GT. TTEST-3. )GO TO 324
65 WRITF(1Y414)
66 414 FORMATCPSX .7GHTIMF OF FAI L. TEST BETWEEN 80 AND 78 KM. INDICATES BAI
6? *L-LOON DID NOT INFL.ATE. )
68 IF (COL-APS. EQ. 0. ) COLAPS=-7000.
69 IPGF=IPGF+l
70 IFT=?
71 RET URN
7? 324 WRIF(1Y4±5)
73 41.5 FONMATC20XJ 32HBAlLtOON STILL. INFLATED AT 70 KM.)
74 IPGF=IPGE+±
7 5 IFT=~7
76 RETURN
77 32 5 IFCTFT3. EQ. 0. 0) RETURN
78 IFCTFT. LT. 52. . AND. TFT. GT. 44. ) GO TO 326
79 WRITECIY, 416)
8(O 416 FORMATC20X,5HTIIIF OF FRA.l TEST BETWEEN 70 AND 68 KM. INDICATES CO
al Al APSE)
82C IFCCOLAPS. FQO.8.) COLAPS=68000.
8_1 JPGE=IPGF~i
84 IFT=8-
8-326 RETURN
86 326WRITECIY, 417)

8? 41.7 FORMAT(20X, 32HBAL.L.OON STIL.L. INFL.ATED AT 60 KM. )
8EC IPGF=IPGE+±
891- IFT=8
90 RETURN
91 350 IFT:A
92 IFCZVMC1). LT. -±58.) 00 TO 3559
93 IFT=±i:
94 RETURN
95 351 IFCZYMCP). UT. ZVMC±)) GO TO 412
96 IFCZVM(±). UT. -±5. ) RETURN
97 IFT=S
98 H12=HI1/1088. +1. 5
99 1H2=H12

tr00 H131IH2
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10I IF(HI12-H 13-. 5) X52, 3531, 353
iol-, 3W2 H12=IH2

1031 GO TO 354
J-04 3153 H12=IH2+1
1653 IH2=HI2

TF16 354 WRITW(IY,4i:-) IH2
107 I FGE3:- I PGE+i i

:1'GO TO 360
I'9 3 ! T I P k.7VMl). L.T. -210. )GO TO 412

TPT: 1

11-2 3'- a6 IF(?-%-:1(2). GT. ZVl(I)) GO TO 41.2
1131 lFe2'I1 '1). GT. -210. )RETURN

114 H12=HIe 1000. +2. 1
1 A1- IH2=HI?
116 HI1' : IH:'
11.?7 IF.'HI2-HI3-. %':) 357, 358.. 358
1±8 3.57 HI2: IH2
119 GO TO 309

1. -- 0 35e.~ HI2=4H2+1
121. lH: -HI2
J.22 37-9 WRITE<lY, 413) IH,2-

12 3 IPiaL- IPF+l
1.24 -Z,60 IFCTFT4 ECD. 0. 0) RETURN

12 6- IF(TFT. LT. 39.. AND. TFT. GT. 31. 00G TO 361
127 WR TE <I Y, 4 8)

12-8 41.8 FORMIAT(20X, 57HTIME OF FALL TEST BETWEEN 60 ANfl 55 KM. INDICATES CO
129 ALAPSE )

J. 0IF(.COL.APS. EQ. 0. ) COLAPS=550C4.
i -_ i I Por -IF'GE +1

1:32 RE1'RN

±134 41-9 FORMFT(20X, 32HBAl-LOON STILL- INFLRT'WD AT 55- KM.)
1315 IPGFL=IPGE+i

1 -- ZiFRE1I UN
1.17 464 00 TO (362.. 365, 367, 369,. 371 ), JFT

1-38 362 IF(TF15. EQ. 0. 0) RETUkN
139 IFT=-5
1401 JFT-2
141. IF<TFT. LT. 54. . AND. TFT. OT. 44. ) GO TO 363
142 WRITE(IY, 420)
143< 4,20 FOPMAT'(20X, S7HTIME OF FRI.L. TEST BETWEEN 55 AND) 50 KM. INDICATES CO
144 AL APSE )
J.415 IF(COLAPS. EQ. 0. )COLAPS-5008.
146 1 PGE:=I PGE+1.
147 RETURN

t 1.48 36:s WRITE(IY, 421)
149 421 F'ORMAT(20X, 32HRAt.LOON STILL INFLARTED AT 58 KM.)
1.50 IPGF=IPGF+l
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1-51 -<99 RETURN
:52 365 IF (TFT?. LE. 0. 0) GO TO 399
153 JFT-3
1.54 IPGE:- IPGF+I
1 . IF(TFT. LT. 74.. AND. TFT. GT. 6e. ) O0 TO 366
156 WRIJE(IY, 422)
S. -122 FOR.MAT(2eX,5 7HTIME OF FAli . TEST BETWEFN 50 AND 45 KM. INDICATES CO

158 *LAPSE )
159 IF<COLAPS. EQ. 0. 0) COLRPS=4500e.
160 GO TO 399
161 366 WR I E ( I Y, 423)
162 423 FORMAT (20X, 32HBRAIt.OON STIL INFL.RTFD AT 45 KM. )
163 GO TO 399
164. 367 IF (TFT8. LE. 0. 0) GO TO 399
165 JFT.--4
166 IPGE:.IPGF+l
167 IF(TFr. LT. 106.. AND. TFT. OT. 84. ) GO TO 368
168 WRIIE(IY, 424)
169 424 FORMAT(2@X, 5?HTIME OF FALL. TEST BETWEEN 45 AND 40 KM. INDICATES CO
170 *LAPSE )
17". IF(COLAPS. EQ. 0. 0) COL.APS-400G0.
172 GO TO 399

'368 WRITE.(IY, 425)
J.-?4 425 FORMAT(2OX, 32HRAI..LOON STILL INFL.ATED AT 40 KM. )
175, GO TO 399
176 369 IF (TFT9. LE. 0. £1> GO TO 399
177 JF1 -:5
178 IPGEL=IPGE+I
179 IF(TFT. LT. 156.. AND. TFT. GT. 124. ) GO TO 370
J-8 WRITE(IY, 426)
±8± 426 FORMAT(20X.5"eHTIME OF FRLL TEST BE'WEEN 40 AND 35 KM. INDICATES CO
182 *L.RPSE )
1. R._ I F (COL. APS. EQ. 6. 6) COL RP5--35000.
184 GO TO 399
~, 370 WRJTE(IY,427)
186 427 FORMAT(20X.. 32HBAt.LOON STILL INIFLRTED AT 35 KM. )
187 GO TO 399
188 371 IF (TFTO. LE. 0. 6) GO TO 399
189 IFT'.
190 IPGE:. IPGE+I
191 IF(TFT. LT. 232.. AND. TFT. GT. .98. ) GO TO 372
192 WRITE( IY,428)
1.93 428 FORMAT(20X, 57HTIME OF FALL. TEST BETWEEN 35 AND 30 KM. INDICATES CO
194 *LAPSE )
191f IF(COLAPS. EQ. 0. 0) COLAPS=3000.
196 GO TO 399
19"/ 372 WRITE(IY,429)
198 429 FORMRT<20X, 32HRAL.LOON STILL INFL.ATED AT 30 KM. )
199 GO TO 399
200 $ASSM
201 LI ST
20P $FORT
203 END
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SCRAT
TI FAt 2 PROG CHK SPH2 COLLAPSE ±4 NOV 79 R01 S RE.M3 TIFAL 2. FOR

4 CROSS
! -1 NORX3

6 NLS rc
7 NLIST

t FCfRT
2SUBROU)IT1N4F TIFAL 2(HI, TFT, IFT, ZVM, H12., COL-APS, IPOF, IV)

'P INrEciEP+2 IFT. JFT, IHZ', IPGE, IY
COMMON0i .TF/TFTI., 1i-T2, TFTS3, TFT4, TFT5, TI-T6, TFT?, TFT8, TFT9, TFTO

I 14[IMEN'STON Z.VMCSO)
I ~GO Ti) (399, 302, 306, 350, 464, 3121, 325. 360a. 356, 362, 351 ) I FT

14 302 IF.ZV~fic2). L.T. ZVMC<J )) GO TO 303
15 412 IFT=5a

JFT:v±
I7 WRITE (IY..411)

1.:? 41J lSlf-J-;rT(2GX.. 58HAPOGEE NOT KNOWN. TIME OF FALL TESi NOT LISED ABOVE 5
±3 *5 KIl )

LiIPO-F> .IPGF+±l
GO TO- 399

3.IF (HI -77900. ) 350, 304, 304
2 3 1W 2%l (1() +2130. ) 412, 305, 30!7

24 3C0' IFT:-2
"3 GO TO) 399

306 IF '.ZVM',I)-ZVtt?)) 412, 41.2,307
2 -e 30? 1IF * M(7I1) :+200. ) S08, 308, 399~

.8 30i I FTr-5
29 ~H I2:-H1/1000. +,". I

I F (H I.-HI12-. 5) 309, 310, 310Ij0 HI12:IJ K.
34'30 TO 311.

31.0 H12.--+IH+
t6 IH,2=HI2I

38 413FOPHAT(0H , 20X, ±GHBAL.LOON APOGEE --- I4,. 414 KM.)

40 IFT- 6
41. RETURN
4,? 31.2 IF(TFT2. EQ. 0.0REU1
43 TTES f--23.
44 IF(TFT. LT. TTFST. . AND. TFT. GT. TTEST-5. ) GO TO 324
45 WRITE(IV, 414>
406 414 FORMAT(20X, 76HTIMIE OF FAftLL TFST Bi-TWEN 80 AND 2,0 KM. INDICATES BA
47 *LLOON DID NOT INFLATE. )
48 IF COL PS. EQ. 0. COLARPS=z70810.
49 IPGE=YPGE+t

r..,c4I FT:='
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9± RETURN
52 324 WRITECIY, 415)

5 3 415 FORMATC20X, 32HBALL.OON STIL.L INFL.ATFD AT 70 KM. )
54 IPGE=JPGE+1
550 IFT-~7
5A RETURN
5 7 325 JF(TFT3. EQ.0. 0 RFTURN
58 IFCTFT. LT. 46.. AND. TFT. OT. 38. )OO TO 326

V 59 WRITECIY, 416)
60 416 FORMATC20BX,57HTIME- OF FALL. TEST BFTWEEN 70 AND 66 KM. INDICATES CO
6±1 Al APSE)
o_62 IFCCOLAPS. EQ. 0. ) COLAPS=60680.
63 IPGF=JPGE~i
64 1FTh-8

65 REIURN
66 326 WRITEC(IY, 417)
67 417 FORMAT(2BX.32HBAL.LOON STILL INFLATED AT 60 KM. )
684 IPGE=IPGE~i
69 IFTt.8

70 RETURN
71. 35 IFTVC) T.-5.) OT 5
73 IFT=±1 .L.l0. OTO39
74 RETURNl
74 35RFCVC).O. VC))G T 1
76 5 YFCZVM(1). GT.Z ) -150 ) O RETUR
76 IF(Vl) GT 100=8RTR
77 I2=HI10. i
78 H1H2=HI210. 1
794 H1IH22
SO IHI-H13.55,5,5

8.' 52 HI2H3 )32,5,5
352 GO1TOI35

84 3n53 HI?=1H2+i

8F, 3 7,4 WRITECIY,4i3) 1142
87 IPGE=IPGE+i
se8G 0T0360
89 3 5,o1 IF ( VMC(1X .L.T. -2±0. )0G TO 41 2
90 IFT=9
91 RETURN
9?" 356 IFC7VMC2). OT. ZVMCI)) GO0 TO 412
93 IFCZVM(±). OT. -.218. ) RETURN
94 1412=14/180.+2. I

96 1413=1142
97 IF(1412-1413-. 5) 357, 358, 358
98 357 1412=1142
q9 00 TO 359
100 358 HI12=112+1

129



SAli I H2=H I-I(-,1*., 359 WRITF(IY, 4J3) IH2
10--N IPGF-: IPGE+1

14 36.0 IF(TFT4. EQ. 0. 0) RETURN
101, IFT:=.0
I clt IF,(TFT. L.T. 35.. AND. TFT. G7. 27. )GO TO 361
1 NwITE(IY, 41.8)
IL 418.: FC'RMAT(2X. 57HTIME OF FAI.L TEST BETWEEN 60 AND 55 KM. INDICATES CO
Ici9 ALAPSE )
j.113 IF COLAPS. EQ. 0. ) COLAPS-55060.
.. 1. I I F'3F:: I PGE+I
1. F_.: TURN
.1 j! -,-:f:-j WR I TF -- I 'Y,. 419 )

_! ,4j9 FCRMAT ..-. 2HBI[ LOON SI ILL. INFLATED AT 55 KM. )
119 I'GF--IPGF+i
21 :3[.' RETLf :N

•1.1.7 464 GO TO (362., 365, 367, 369, 371.), JFT
Z:62 TF(TIT.. E. 0. 0) RFTURN

I.: -9 IFT:"

1, IIF,:.T: -f LT. 47.. AND. TFT. GT. 36. )GO TO 36
.1 Ih'~ 2TE( IY, 420)

420{ cviAT:20x., T'HTIME OF FRI L TEST BETWEEN 55 AND 56 KM. INDICATES CO
4 P,SE ::,

-I F: , .PS E.!. 3.) COL. APSL-50 600.
I FGF I F'GF+,
& 'E " .'RN

J.'::3t€7 WRI T ,: F IY. 421

1:7'9i r2'1 Fv,. HAT :20, ;2H8ILL.OON STILL I1NFLATED AT 50 KM. )
1_ IF'F IPiE+$
.1 ,= F .'ETIJF'r,
1 ,' I- ( FT,. L.E. 0. 0) GO TO 299

]. _; J ll r _',:

. :4 IFGE- IF'-IFE+i
-'-FT LT 65.. AND. TFT. GT. 50. ) GO TO 366

13614f IT E,: IY, 422>2

, 422 FuF'ltFiT,:-,X, '7HTIME OF FaII. TEST BETWEEN 50 AND 45 KM. INDICATES CO

j '-. IF..CILHF'S EU. 0. 0) COL.APS:.-45000.
140 , -J I -
' ] 266 W.P I I Y,. 42.
i .- . FCIftP1r-tTr26:~:<,HaLt OON STILL INI-LATFD AT 45 KM. )

14; GO 10 .G.99
4J4 7, IF( TFT8 LE 0. 0) GO TO 399

14 .JF T =4
IF'GE IPGE+I

14 IF( TI-T LT. 93.. AND. TFT. GT. 72. ) GO TO 368
.4'.A WI T I'Y, 424.
S1,.- 4 -, FuRT(28X,57HTIME OF FAIL. TkST BETWEEN 45 AND 40 KM. INDICATES CO
1.-,0 *1 APSE
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IF(COL.AF'S. EQ. 6. 0) COLAPS=40600.
152 GO TO 399
153 368 WRITF(IY,425)
154 425 FOkMRT(2X, 32HBRL.LOON STILL INFLATED AT 40 KM.
15'5 GO TO 399
1t6 369 CONTINUE
1907 371 CONTINUE
158 GO TO 399
".l39 SFISSM
160 LIST
161. $FORT
162 END
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PCFAT
TPUBIN FF'OG THEOREC:T SP-H TRAJ :.O NOV 79 ROii S REP13 : TROB TI14 FOR

C:* ISIS

* ~~!jFF" I ITII F TPCIRII N ( ii3...12MID, KS142 KSW. I FOF. I Y
L -T ~F.GF P:+ IC'D. IFI AG. IFLA'i.. IFLAIGE.. IF"3E. IS.kL. VT

I 4 PT I IFIA. <t-41 F . I [' _ V. Xi'. . Z
,.. .~. :J, I L .P*JZ .. K:.: A i11: N Ii :'. N i I '.[c3

.4. T7. 1 i .. I . I :ri 1 :.11 I V 1224-111U:, N23T

t- 'il ~ 'IF ilR .. MSHAI HH . [:' DIA.- VB.. Ai C3SR.G. A.,
1 :~'~*':iF:2,~TOSL. TOC:L, Tu'A. S.:. TiJ-CLC?

TA:/ IM[X. El I i!H I-' 6GT El * I ASN4'-X G.;C G) B:I A3NT I -'T"*'.

:1 ~ ~ F BP .~;' . I AST Bl ASAIC5 6-.046)i~.

T F;

TO .. 7 .

- ii 1'." . ...

L.. S.IE . I ,1FL A&Stl:'

j. F ~ u.

FiHLt. F IT C0.4
M:flL L SL.iT-E-. 1 . IF[ A6::

If ''90,IN10

10 1* NI I I;*j
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V.1 GO TO Ci2.. 15), KCS1
L 1~2 DO J. 1: 1, NXY2

54 X 3r=X3 +FX'92 I )*XVi'C I)
5,- 13 Y3:2Y3+RXY2C( I )*YVMz( I)

6 NENIY.. N2-ST+NZ'2 -i1
57 DO ±14 I:: N..ST.NENr)
58 K-=I -N251++1

'7' .123.723+PZ2CK*ZVMC( I )
09u GO TO 18
IF, I2.5 DO 16 I=I..N??

6;-' J-6 Z-k::; 2+PZC I ) *ZVIIC(I)>
IF 3NEND.- NXY2+N2ST -1
lF4 DO If' 1:-N2ST,NEWr'
G IS K:z I-NST+1

E.7X:.X+PXY2 (K) *XI' I)
f Z SJ7 Ys '93+PXT2 C(K) *YVM (CI

61-:b ISUCNTINUE
7Al n.4-V (N2I D)
71 Y:::'9PI . N2-11D

72 Z: ?XMl C NN I D)
77<~ ~ ~ Z2-VN211 ID>)

74 Xt'-IDCN2IIID)

76 21 2MICN2M1ID)
7e TI 11 Til I DC Qz2Nr i rn

78 HI: 21 +<CX±*fXI+YI *Yl. )/C '2. *RG4) +HMS.L
79 OPHOR::.. 0+HI/-RG
SO HTHR: GS' CRG*:OFHOP*:OPHOR* OPHOR)
81 IF(ZZ. LT. -8. 07) GO TO 205121
82 COPXt-TOCLSZ*2X+TOSL*Y2
83 COR%-=TOCLC2*22X-TOSL *X2
84t CORZ;:--TOCL S2*X2- TCl~C2:Y.
:35 GO TO 0J9, 38), IS14
06 1.9 CALL ATMOSCHI..T RHOO)

38VT: ASF-C??;) *SQRT Ci. 0+ CXC,*X3+Y3*Y3 ) / CZY-WTHR* (?±+RG) ,**2):,.
89 PE::.D I A*RHOO*:VT* CT+±±6O. 4)/C0. 00r0001 458*SCA.RT(CT*T*T))
90 AH-'::=VT*(CSORT C 2.8. 1 6/Tl))/3410. 292:05
91 CALL r+.RAGT(CD. AM1C. RE, IFLAG)
9 1 IFCeIFLAG) 24, 2006, 34

341C : 1
144 CD±I 'CD

RHOOO -RHOO
96 RHO. - RHOO

97 GO TO 2'3
98 38 DCD::-CD
seq CD 2. O*:CD-CD±

1030 CD1:..DCD
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3 11-. BIUYZ 1'4L. 4J

I 15 . WESE II' 'I - .:+C:OR.Z-EBoJYZ

J. FJ If i :1*. &+CORX;-E:OUYX) /WL)ENUM

1L ~H +: W: I + 'Il. W ''* H I P. G
Iii I., Is-D * i .' IF. 0. 1) GO TO 22

PI F J- T+G .+:F'bi+:+ 2-+:HI-HI I )::EXF'(0. 5*Al-OG(RHO*RHOOO) )/( (.Ri3+. 5J*:(HI+HI I
R

C[1 'FIi7 iF FIJ H

* CHI L' - il kI CD:.. FsHC,. RE.. I Fi FIG)

TI F 1- .A l . C i C i 0.-7 2 6
4. vT L. Li~1, : E* J + T ::' :

IF A.FiF: R..,HO-RHOO)Y:.RHO. LT. £.Ge':22)' GO TO 28
JIF:c NFFT. G. !:,, GO TO 27

.,P UI --P'.~ HOI
1i'4'F4' T+ TF T+1

J 31- TO 2:

1 !4PRT ii
30TO ?f

1. PHili:i' PHf

Pi T PFI
ii' HII HI

Ti F:- LT. -8. 0): GO -0T. 51

2.1.1%iLI TNC:'HI, TSS, RSS)
1 45
J_'i IF J. G3T. 66 W3) GO T*0 2000

11 F: I ASH1CI (.JS) =H I

E; I A'FiY: T J 8 W lY

1 34



I5 1i LIAPC-1F -RHO-RFS
15?2 BIAST.3B'=T-TSS
15 3? JMX- JR

* I GOTO 2000
115 200 1CD:- I CD+±

156 IFCICD.LE.S) GO TO 2050
157 ICD-"1

15 -9 2050 CONTTINUE
160 NPRT:2.60
I16F1. 7;? IKMAX2-±
162 DO 3i1:4. K

161 YMID(I)::YMID( I+1)
165 ZMID(I)r4ZID(I+l)
J.tl6 6 TMID)(I)m-TMID(I+i)
167 XVIM( I )::-XVtlC 1+1).

161 ti: Y ( I )::Y''M(< 1+ 1)
J 70 31 ZYM( I )r2VMC 1+1)
171 GO TO (29, 30).. VK92
17: 29 N=KMAX2
1.7 CA1.1 F ITON
174 CALl1 SLIDEl (2. IFL.AG6)
17 1 F I FI FGE)1Ai.,90, 11j
176 30 N: KIIAX2
177 CALL FITON?2

18CALL SL I DE r ca . I FLAG6F)
±79 240 1FIFIAG6)lIJ., 90,.1.1
±8P0 901 CONTINUE
181j RETURN

18 $ASSII

±8.4 $FORT

185 END
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SCRFIT
'WNit - ROG POLAR WI ND COORD 14 NOV 79 ROJ S RFI'13: WANGI.. FOR

5 N JIRX3,
61 NLS I C

NLIST
:P FORT

-~~ S1!PROIT I NF W81'JGL ( THETA,. WF.. WN)
I NJTEGFR2 1,. NFI*Jr. 1J42MID

* ii RAD: -5.7. 2957795r
I IF 1002,I@3<.iOZ 1001

I OCi~j I F (L.'i,-4 011 101-1, ICJ 0~
I 10002: IF WN 1014. lrE414.. 1010
V 1 0fi _I I F I"W 103, 1.0J 2, 10J 2

I . -1616 TH:- ]" 14J 5927+ATAN ( WE/.,WN)
GO TO 11

1 101 TR- 1. 789+ATAN (-WN/WF)
GO TO 10318

£0il1. TH: -. .I J(17962:+ATAN (-WN/WE)
24 G0 TO I -i 8

GO1 TO 103,i.8

I*HF~ 1H:: (TH 4(Rr.

$FURT

E ri:
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